Germany  now  uses  silver  in¬ 
creasingly  for  many  industrial 
|)urpose8,  the  Consulate  at 
Frankfort  -  am  -  Main  reports. 
Ifard-solder  alloys  containing 
it  serve  in  electrical  apparatus, 
in  mechanical  installations  for 
processing  foodstuffs  and  chem¬ 
icals,  and  in  oil  conduits  for 
airplanes  and  motor  vehicles. 
The  metal’s  high  corrosion  re¬ 
sistance  is  useful  in  distilla¬ 
tion  apparatus  in  the  chemical 
industry,  and  silver  jackets 
have  proved  highly  resistant 
to  sulphuric  and  other  acids. 
Silver  is  also  being  used  in¬ 
creasingly  for  coating  cans  for 
foodstuffs,  and  in  alloys  for 
lining  bushings  and  bearings 
for  airplanes. 
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Texas  led  the  States  in  1937 
in  value  of  mineral  output,  the 
Bureau  of  Mines  reporting  its 
production  at  more  than 
.$813,000,000.  Pennsylvania  fol¬ 
lowed  with  almost  $600,000,000, 
then  California,  with  approxi¬ 
mately  $477,000,000,  and  West 
Virginia,  with  $307,000,000. 
Next  in  line  were  eight  States 
with  outputs  ranging  from 
$182,000,000  down  to  $106,- 
000,000,  these  being  Louisiana, 
Kansas,  Minnesota,  Illinois, 
Ohio,  Kentucky,  Michigan,  and 
Utah,  in  order  of  output. 
Petroleum  and  coal  exercise  a 
powerful  influence  in  the  race 
for  leadership. 


Shortite  is  the  name  bestowed 
on  a  new  mineral  found  and 
identified  by  J.  J.  Fahey,  chem¬ 
ist  of  the  United  States 
Geological  Survey.  It  is  a 
double  carbonate  of  sodium  and 
calcium  and  was  noted  as  well- 
formed  crystals  in  sections  of 
the  core  of  an  oil  well  drilled 
in  Wyoming.  It  was  named  in 
honor  of  Dr.  G.  M.  Short,  for¬ 
mer  geologist  of  the  Sim^ey. 


Editorials  .  27 

Pumping  Against  3304-Ft.  Head  in  a  Single  Lift . 29 

E.  E.  Slack 

Yellow  Aster  Yields  Profit  on  Ldrge-scale  Operation .  32 

John  B.  Huttl 

Nickel  in  North  Carolina .  35 

G.  W.  Pawol 

Placering  in  Mindanao  With  Dragline  and  Stacker  Scow .  38 

W.  F.  Boericke 

Some  Suggestions  on  the  Transmission  of  Compressed  Air .  40 

Walter  S.  Weeks 

Copper  Finds  Wider  Use  in  Industry .  43 

*  V.  H.  Schnee 

Equipping  a  Small  Gold  Mine  on  the  Mother  Lode .  46 

Otto  D.  Rohlis 

Mechanics  of  Vein  Formation  in  the  Northern  Half  of  the  Baguio  Dis¬ 
trict  —  II  . ' .  49 

Clifton  W.  Livingston 

Motion  Pictures  Help  to  Educate  the  Public  as  to  Mining .  52 

John  W.  Finch 

Model  Shaft  Aids  in  Studying  Air  Flow .  54 

R.  R.  Krum,  L.  G.  R.  Crouch,  K.  Hayes,  and  R.  S.  Lewis 

The  Huanchaca  Iiunbo .  56 

Neil  O'Donnell 

Book  Reviews,  Publications  Received .  57 

Summary  of  the  Markets .  58 

Personal  Items,  Obituaries,  Letters .  61 


News  of  the  Industry. 


Equipment  News  . 89 


Russia’s  desire  to  “change 
things”  includes  the  renaming 
of  towns  some  of  which  are  at 


or  near  metal-mining  districts.  Far  East,  is  Kyzyl  Dzhar;  Sa-  Chul;  and  Chiaturi,  of  manga- 
Kalata,  in  the  Urals,  is  now  mara  is  Kuibyshev;  Golodnaya  nese  fame,  is  Chiatura;  Man- 
Kirovgrad;  Karabash  is  Kysh-  Steppe  (Hunger  Step),  near  chuli  becomes  Manchuriya; 
tyni;  Petropavlovsk,  in  the  copper  deposits,  is  now  Mirza  and  Tiflis  is  Tbilisi. 
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Y  for  YUBA 

on  BUCKET  PINS 


"Look  for  the  Y" — Your  protection  and  guarantee  of  long  life,  when 
buying  bucket  pins  for  your  dredge.  Yuba  pins  are  forged  from  tough 
alloy  steels  made  for  Yuba  to  specifications  developed  from  the  service 
records  of  thousands  of  bucket  pins  used  on  mining  dredges  throughout  the 
world. 

Yuba  bucket  pins  are  guaranteed  against  breakage  for  three  months 
after  being  placed  in  service.  They  are  carefully  forged,  machined  and 
heat  treated  to  develop  qualities  assuring  long  life  and  resistance  to  exces¬ 
sive  wear. 

Straight  lug  pins  or  special  lugs  to  suit  your  requirements  can  be  fur¬ 
nished,  all  made  to  Yuba's  rigid  specifications.  Machining  limits  are  closely 
maintained  and  pins  machined  to  your  special  needs  can  be  supplied  if  close 
fits  are  wanted. 

Yuba  pioneered  the  use  of  alloy  steels  for  dredge  parts;  there  is 
good  reason  to  "look  for  the  Y"  when  buying  bucket  pins.  "Yuba"  on  any 
dredge  part  is  your  assurance  of  skilled  workmanship  based  on  over  thirty 
years  of  field  experience — Your  guarantee  that  the  pins  or  other  parts  are 
built  for  hard  use  under  the  toughest  conditions.  Questions  concerning 
dredges  or  dredging  are  welcomed  and  involve  no  obligation  on  your  part. 


YUBA  MANUFACTURING  CO. 

351  California  St.  San  Francisco  Calif.  ^ 

Cable  Address-Yubaman,  San  Francisco -Yardage,  London 
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Outlook  for  Mining 

INEVITABLY  the  war  in  Europe  must  affect 
American  mining  industry,  even  in  the 
face  of  widespread  determination,  to  which  we 
ourselves  adhere,  to  keep  the  United  States  out 
of  the  conflict.  No  nation  lives  wholly  to  itself 
in  these  times.  The  United  States  is  no  excep¬ 
tion,  and  its  metal-mining  industry  must  feel 
the  impact  of  world-wide  conditions.  What,  then, 
is  the  outlook  for  the  domestic  non-ferrous 
metal  business?  We  offer  a  few  observations. 

In  the  flrst  place,  conditions  in  1939  are  so 
vastly  different  from  those  of  1914  as  to  make 
impossible  any  appraisal  of  today’s  outlook  in 
terms  of  1914.  One  common  factor  will  be 
rising  costs  in  the  form  of  higher  taxes,  wages, 
and  prices.  But  aside  from  that  the  old  guide- 
posts  are  useless. 

The  cost  of  producing  an  ounce  of  gold  will 
probably  rise  as  it  did  in  1915,  resulting  in  the 
abandonment  of  some  marginal  producers, 
selective  mining  on  the  part  of  others,  and 
reclassiflcation  of  ore  reserves.  With  the  price 
of  the  metal  fixed  by  the  Government,  higher 
costs  must  be  absorbed  by  the  producer,  or 
offset,  if  possible,  by  improved  technology. 
Silver  production  may  be  expected  to  increase 
as  the  outputs  of  copper  and  lead  gradually 
rise.  The  higher  price  for  silver  established  in 
July  will  work  to  the  advantage  of  producers. 

It  is  in  the  copper,  lead,  and  zinc  industries, 
however,  that  the  most  drastic  changes  have 
occurred  in  the  past  25  years.  The  United 
States  now  plays  a  lesser  role  in  world  pro¬ 
duction  of  these  three  metals  than  it  did  in 
1914-18.  In  1914  the  United  States  was  turn¬ 
ing  out  57  per  cent  of  the  world’s  copper;  in 
1938  only  26  per  cent.  In  zinc,  domestic  pro¬ 
duction  was  55  per  cent  of  the  world’s  output 
in  1914-18,  and  only  26  per  cent  in  1938.  Like¬ 
wise  with  lead,  of  which  the  United  States  pro¬ 
duced  50  per  cent  of  the  world’s  supply  in 
1914,  and  only  25  per  cent  in  1938.  These  strik¬ 
ing  changes  have  resulted  from  discovery  and 
development  of  new  mineral  resources  in 
Rhodesia,  Canada,  South  America,  and  Aus¬ 
tralia,  the  ultimate  effect  of  which  has  been 
practically  to  divorce  the  United  States  from 
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the  world  market  for  these  metals  and  restrict 
domestic  production  to  home  demand. 

The  domestic  market  for  these  metals  in  the 
near  future  promises  to  be  a  good  one,  and 
mining  companies  may  look  forward  to  satis¬ 
factory  profits  and  good  prices  for  their  prod¬ 
ucts.  Production  and  prices  may  trend  mildly 
upward,  but  one  should  not  expect  a  runaway 
speculative  market,  remembering  that  the 
Administration  at  Washington  frowns  on  high 
prices,  large  profits,  wild  speculation,  and  run¬ 
away  markets.  Furthermore,  it  has  many  con¬ 
trols  over  these  matters  that  it  can  throw 
into  high  gear  on  short  notice.  The  National 
Defense  Act  of  1916  is  still  on  the  statute  books 
and  can  be  invoked  to  regulate  prices  and 
production. 

These  observations  are  predicated  on  current 
business  conditions  in  this  country  and  take  no 
account  of  modification  of  the  neutrality  law. 
If  and  when  the  latter  is  modified,  England 
and  France  may  find  it  necessary  to  supplement 
their  metal  fabricating  facilities  by  purchasing 
finished  metal  goods  in  the  United  States.  This 
would  almost  certainly  be  the  case  if  their 
»  present  facilities  were  seriously  damaged  or 
destroyed  by  bombardment.  Cessation  or  pro¬ 
longation  of  the  European  war  would  also 
affect  the  prospect.  But  leaving  these  uncer¬ 
tainties  out  of  account,  the  near  outlook  for 
domestic  mining  is  good. 


Belated  Action  on 

Mineral  Stockpiles 

00  LATE  BY  SEVERAL  YEARS,  the 
Government  has  now  begun  the  process 
of  accumulating  stockpiles  of  strategic  metals 
and  minerals,  and  of  investigating  the  occur¬ 
rence  and  extent  of  domestic  ores  and  minerals 
necessary  to  national  defense.  Specifications 
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are  being  prepared  and  published  for  the  in¬ 
formation  of  prospective  bidders.  Details  on 
manganese,  chromium,  and  tungsten  ores  have 
already  been  issued  and  will  be  found  in  our 
Washington  news  section.  All  such  Federal 
specifications  will  be  published  there  as  issued 
by  the  Procurement  Division  of  the  Treasury 
Department. 

A  fancy  price  will  be  paid  for  delay  in  initiat¬ 
ing  a  policy  so  long  and  wisely  advocated. 
Tungsten  ore,  which  could  have  been  bought  in 
1936  for  $16  per  unit  WO3,  now  sells  at  $25. 
Tin,  selling  at  46^.  per  pound.  New  York,  in 
1936,  has  sold  recently  as  high  as  68^.  So 
unsettled  are  the  markets  for  manganese  and 
chromium  ores,  that  price  quotations  are 
nominal.  Quicksilver,  averaging  $75  per  flask 
of  76  lb.  in  1938,  now  has  a  wholly  nominal 
price  of  $150.  The  examples  typify  the  con¬ 
ditions  that  will  confront  the  Government  in 
acquiring  strategic  materials. 

Considering  our  experience  during  the  World 
War,  we  should  have  been  better  prepared  for 
the  present  emergency.  The  international 
scramble  for  minerals  at  that  time  is  a  matter 
of  common  knowledge,  and  it  was  to  avoid  a 
repetition  of  those  conditions  that  a  mineral 
policy  was  advocated  by  the  Bureau  of  Mines, 
the  Planning  Committee  for  Mineral  Policy, 
the  National  Resources  Board,  the  Mining  and 
Metallurgical  Society  of  America,  the  American 
Mining  Congress,  and  other  agencies.  The 
Government  has  not  lacked  competent  advice, 
but  it  has  been  pitifully  slow  in  executing  a 
policy  of  such  obvious  wisdom  and  national 
importance. 


Open  Season  for  Highgraders 

WHEN  THE  LAW  IS  LENIENT  with 
a  confessed  thief  of  gold  amalgam, 
what  recourse  has  a  mining  company  to  insure 
the  enjoyment  of  its  property?  Such  is  the 
predicament  confronting  the  owners  and  opera¬ 
tors  of  the  Washington  mine  and  mill  near 
French  Gulch,  Shasta  County,  California. 
After  obtaining  from  one  of  their  mill  operators 
a  confession  and  plea  of  guilt  to  repeated  thefts 
of  amalgam,  the  plaintiffs  had  the  discouraging 
experience  of  hearing  the  local  Justice  of  the 
Peace  place  the  defendant  on  probation  and 
release  him  from  custody.  On  its  face  the 
record  of  the  case  reveals  an  amazing  and  dis¬ 
couraging  miscarriage  of  justice.  Highgrading 
is  a  vicious  practice  of  serious  import  to  gold 
mines  and  mills.  Operators  make  every  effort 
to  prevent  it,  but  crafty  employees  still  succeed 
in  eluding  the  safeguards.  The  last  and  often 


unwilling  resort  of  the  victim  is  to  detect  and 
convict  the  thief.  If  the  courts  then  look  com¬ 
placently  on  the  practice,  it  is  time  to  elect 
some  new  representatives  of  justice. 


Honoring  Veteran  Employees 

EN  GIVE  THEIR  LIVES  to  industry. 
Almost  every  organization  that  has 
existed  for  a  quarter  of  a  century  or  more 
numbers  among  its  employees  men  who  have 
helped  to  make  the  institution  what  it  is  today. 
Others  may  come  and  go,  but  these  remain  to 
give  stability  and  continuity  to  their  company. 
They  are  deserving  of  recognition.  And  they 
are  receiving  it,  thanks  to  a  growing  apprecia¬ 
tion  of  public  relations  as  a  factor  in  a  com¬ 
pany’s  business.  Typical  is  the  recent  action 
of  Allis-Chalmers  Manufacturing  Company  in 
honoring  thirty-eight  fifty-year  men.  As  guests 
of  the  company  and  its  Foreman’s  Club  at  a 
dinner  and  entertainment,  each  man  received 
a  gold  watch  and  a  copy  of  a  golden  anniversary 
brochure  bearing  the  happy  title  “We’ve  Gone 
Places  Together.”  The  booklet  is  dedicated  by 
the  officers  of  the  company  to  the  fifty-year 
men,  each  of  whom  is  featured  by  a  portrait  and 
brief  biographical  sketch.  Thus  is  that  modern 
but  fallacious  bugaboo,  “aged  40,”  effectively 
laid  at  rest. 

Keeping  Employees  Informed 

Equally  significant  in  the  field  of 

public  relations  is  the  recent  talk  by 
Clinton  H.  Crane,  president,  St.  Joseph  Lead 
Company,  to  employees  at  Bonne  Terre, 
Missouri.  Feeling  that  they  should  “under¬ 
stand  the  present  situation  in  lead,  at  least  as 
well  as  I  understand  it  myself,”  Mr.  Crane 
reviewed  current  economic  conditions  in  con¬ 
trast  to  those  prevailing  in  1914.  Citing  the 
foreign  sources  of  metal  that  have  come  into 
production  since  then,  he  showed  that  the  pro¬ 
portion  of  domestic  to  world  production  of  lead 
had  dropped  from  50  per  cent  in  1914  to  25 
per  cent  in  1938.  He  discussed  current  markets 
and  prices,  at  home  and  abroad,  explained  the 
company’s  policies  in  production  and  market¬ 
ing,  made  it  clear  that  there  is  plenty  of  lead 
for  domestic  business,  emphasized  the  greater 
importance  of  lead  in  peace  than  in  war,  and 
expressed  the  hope  that  present  conditions  of 
employment  and  production  could  be  maintained 
for  a  time.  A  “family  party”  of  this  character 
must  be  a  source  of  satisfaction  to  every  man 
in  the  organization,  and  bring  stability  through 
confidence  and  understanding. 
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Pumping  Against  3304-Ft.  Head 

In  a  Single  Lift 

Magma  Copper's  mine  water  first  passes 
through  condenser  of  underground  air-conditioning  system 

E.  E.  Slack 

Mechanical  Engineer,  Magma  Copper  Company,  Superior,  Ariz. 


Pumping  at  the  Magma  mine 
of  Magma  Copper  Company, 
at  Superior,  Ariz.,  was  not 
particularly  difficult  at  shallow 
depths  or  up  to  the  time  that  refrig¬ 
eration  was  added  to  the  mine,  but 
that  innovation  changed  pumping  con¬ 
ditions  materially.  In  July,  1937, 
the  company  started  an  air-condition¬ 
ing  plant  on  the  3,600  level.  This  was 
installed  to  condition  the  air  on  the 
3,400  and  3,600  levels,  where  unusu¬ 
ally  high  rock  temperatures  were  en¬ 
countered.  All  underground  water, 
varying  in  quantity  from  350  to  500 
g.p.m.,  is  used  by  the  plant  for  con¬ 
denser  water,  entering  the  condenser 
at  about  90  deg.  F.  and  leaving  at 
110  to  113  deg.  F.  When  the  air-con¬ 
ditioning  plant  was  first  started,  the 
return  condenser  water  was  removed 
from  the  mine  by  the  old  pumping 
system  then  in  use. 

The  installation  consisted  of  three 
lifts,  these  being  from  the  3,600  to 
the  2,550  level,  from  the  2,550  to  the 
1,600  level,  and  from  the  1,600  to 
the  500  level  respectively.  On  the 
500  level  the  water  was  discharged 
into  an  open  ditch  and  fiowed  out  of 
the  mine  through  a  1,500-ft.  adit  into 
large  wooden  tanks,  from  which  it 
was  distributed  to  the  mill,  smelter, 
and  other  places. 

For  practically  their  entire  length 
these  pump  columns  and  the  open 
ditch  were  in  a  fresh-air  intake  of  the 
mine,  and  considerable  heat  was  trans¬ 
mitted  by  radiation  and  convection 
from  them  to  the  incoming  air,  thus 
nullifying  to  some  extent,  the  benefits 
obtained  by  air  conditioning.  For 
example,  the  condenser  water,  which 
left  the  conditioning  plant  at  113  deg. 
F.,  had  been  cooled  to  105  deg.  F. 
by  the  time  it  was  discharged  into 
the  open  ditch,  and  finally  cooled  to 
100  deg.  F.  on  reaching  the  surface 


through  the  1,500  ft.  of  adit.  The 
pump  lines,  in  thus  radiating  heat  in 
the  downcast  shaft,  had  the  effect  of 
forming  a  column  of  hot  air,  making 
it  necessary  to  have  additional  power 
for  the  fans  that  had  to  pull  the  hot 
air  down  into  the  mine.  The  open 
ditch,  on  the  500  level,  raised  the  tem¬ 
perature  and  humidity  of  the  air  with 
which  it  can  in  contact,  as  previously 
intimated. 

Under  these  conditions,  it  was  es¬ 
timated  that  a  new  pumping  system 
could  be  paid  for  in  a  short  time  if 
the  pumps  could  be  placed  nearer  the 
air-conditioning  plant  and  the  water 
could  be  pumped  out  of  the  mine  in 
one  lift  through  an  upcast  ventilating 
shaft.  Accordingly,  plans  were  made 
to  install  new  pumps  near  the  No.  8 
shaft,  which  is  the  main  exhaust  ven¬ 
tilating  shaft  for  the  west  section  of 
the  mine,  and  to  pump  the  water  in 


one  lift.  The  column  ’of  hot  air 
formed  by  radiation  from  the  pipes 
handling  the  hot  water  thus  would 
help  instead  of  impede  ventilation. 
After  the  new  system  had  been  placed 
in  operation,  it  was  found  that  the 
incoming  air  along  the  old  route  was 
9  deg.  cooler  on  the  wet-bulb  ther¬ 
mometer,  and  that  the  relative  humid¬ 
ity  of  the  air  had  decreased  14  per 
cent. 

The  new  plant  consists  of  two  main 
pumps  running  singly,  alternating  in 
operation.  Pumping  time  requires 
from  16  to  20  hours,  depending  upon 
wet  and  dry  seasonal  periods.  The  op¬ 
erating  crew  consists  of  one  man  per 
8-hour  shift,  replacing  nine  men  re¬ 
quired  on  the  former  three-lift  system. 
A  description  of  the  pumping  equip¬ 
ment  follows:  There  are  two  Prescott- 
Menominee  6|x24-in.,  center-packed 
duplex,  double-acting,  horizon  pumps 


Operating  on  the  3,600-it.  level  near  the  upcast  side  of  the  mine  ventilation  system,  the 
temperature  in  the  pump  room  is  usually  above  90  deg.  F.  and  around  80  per  cent  humidity 


October,  1939 — Engineering  and  Mining  Journal 


29 


of  600-g.p.m.  capacity  each,  built  for 
3,465-ft.  (1,500  lb.)  total  head.  Each 
is  direct-connected  to  a  600-hp.  Allis- 
Chalmers,  a.c.,  2,200-volt,  3-phase,  25- 
cycle,  485-r.p.m.  motor  fitted  with  fly¬ 
wheel  and  flexible  coupling,  through 
one  21-to-209  herringbone-^gear  reduc¬ 
tion  driving  the  pump  at  48.5  r.p.m., 
which  is  equivalent  to  194-f.p.m.  pis¬ 
ton  speed. 

The  pumps  are  situated  between  No. 
14  winze  and  No.  8  shaft  in  separate 
chambers  and  are  surrounded  by 
drifts,  with  sumps  between  the  pumps. 
Being  on  the  upcast  side  of  the  mine 
ventilation  system,  the  temperature 
runs  around  93  deg.  F.  and  80  per 
cent  humidity,  making  a  severe  operat¬ 
ing  condition.  The  major  part  of 
the  cold  mine  water  comes  from  the 
bottom  of  No.*  6  shaft  on  the  2,550 
level,  whence  it  is  carried  in  an  open 
ditch  and  then  in  a  pipe  line  through 
a  winze  to  a  sump  at  No.  3  shaft  on 
the  3,200  level.  It  is  then  piped  down 
No.  3  shaft  from  the  3,200  level  to  the 
3,600  level,  and  again  carried  in  an 
open  ditch  to  the  sublevel  drainage 
sump  just  below  the  3,600  level.  The 
total  distance  is  about  10,000  ft. 

From  the  drainage  sump  the  water 
is  picked  up  by  small  centrifugal 
pumps  and  delivered  to  the  refrigerat¬ 
ing  condensers  and  into  a  sump,  from 
which  it  is  pumped  back  to  the  ele¬ 
vated  sump  between  the  main  pumps, 
to  which  the  main  pump  suctions  are 
attached.  Current  total  pumping  head 
is  3,304  ft.  The  pumps  discharge 
through  a  bypass  tee  to  eliminate  ex¬ 


cessive  starting  load  on  the  motor, 
thence  through  a  check  valve  and  gate 
valve  into  about  285  ft.  of  10-in.,  80.1- 
lb.  pipe  running  horizontally  in  the 
crosscut  to  the  shaft.  This  horizontal 
line  is  supported  by  concrete  piers 
with  slide  plates  to  allow  the  line  to 
expand.  The  line  then  joins  the  shaft 
column,  where  the  water  starts  its 


long,  vertical  ascent  to  the  surface 
— a  distance  of  3,210  ft.,  and  to  our 
knowledge  the  highest  lift  of  any 
underground  or  mine  plant  in  opera¬ 
tion. 

The  entire  shaft  pipe  column  is 
supported  on  two  30-in.,  108-lb. 

I-beams  set  in  concrete  across  one  cor¬ 
ner  of  the  shaft.  Total  load  is  about 
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Section  A-A 


Pump  station  on  the  3,600  level  in  the  Magma  mine.  The  location  of  the  two  high-lift  pumps 

is  shown 
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lengths,  one  weld  being  made  in  a  jig  tight  upon  completion  at  the  final 
on  the  surface.  Each  section  between  test.  Credit  is  given  to  the  company’s 
flanges  was  given  a  hydrostatic  test  mechanical  department  for  the  instal- 
before  being  lowered  and  bolted  in  lation  of  the  pipe  column  and  pump- 
place.  The  entire  column  was  found  ing  equipment. 


118  tons.  The  column  is  painted 
with  a  heavy  pipe  enamel.  The  shaft 
in  which  it  is  installed  has  four  5x5- 
ft.  compartments  and  is  timbered  with 
steel  shaft  sets  placed  5  ft.  center  to 
center.  To  hold  the  column  plumb 
and  at  the  same  time  permit  it  to 
slide,  inasmuch  as  considerable  ex¬ 
pansion  develops  near  the  top  because 
of  temperature  changes  of  the  air  in 
the  shaft  and  the  water  in  the  pipe, 
the  pipe  column  is  guided  at  frequent 
intervals. 

At  the  surface  over  the  shaft  is  a 
200,000-c.f.m.  Jeffrey  double-inlet  fan. 
The  pipe  column  and  standpipe  run¬ 
ning  through  the  roof  of  the  intake 
duet  are  high  enough  to  provide  head 
for  the  water  to  flow  to  a  large  wooden 
tank,  from  which  it  is  distributed 
as  required.  An  expansion  joint  on 
the  down  leg  takes  care  of  any  ex¬ 
pansion  and  breathing  of  the  pipe 


Note »  Linear  expansion  for  vertical  line 
^0.2575“ per  degree  change. 

Vertical  line  contains  8,940 gai  Line 
in  drift  to  pumps  1,560  gal. 

Total  10, 500 gaf. 

Pipe  Grading  ••  In  grading  pipe  in  shaft 
wafer  column,  select  random  lengths 
so  that  each  two  lengths  will  total 
from  59’ to  6!' including  flanges, 

60  being  the  preferred  length  for 
the  t0-.75''thick  80.1  lb  and  8-.5mhid 
45.33  lb  pipe. 

Male  and  female  flanges  to  be 
placed  as  marked.  Fittings  of  900-lb. 
class  have  large  female  facing  on 
all  ends.  Valves  have  large  male 
facing. 

i,  n  Provide  Brace 

tf-Fasten  to 

3"^  .  Jl  Headframe 


.Wafer  Column 


Headframe  Foundation 


Collar 


Collar  El.  5160. 26 


374  Level 


Clamp  and  Guide 
Concrete  Fastening 
Clomp  and  Guide 
Itfood  Fastenings 
'damp  and  Guide 
Steel  Fastenings 


•lOOOLe'/el 


^'^54  Ton 


Discharge  pipe  8  in.  in  diameter 
at  suriace 


’65  Ton 


line.  Both  pump  and  pipe  column 
are  well  air-cushioned,  the  pulsations 
being  hardly  noticeable  either  at  the 
pump  or  up  at  the  surface.  The  pipe 
column  is  given  periodic  inspections 
and,  so  far,  no  trouble  has  been  en¬ 
countered.  Installation  of  the  com¬ 
plete  pumping  system  involved  an  ex¬ 
penditure  of  $120,000. 

To  put  the  pipe  column  in  place 
was  a  most  difficult  matter,  as  the 
heavy  pipe  had  to  be  handled  with  a 
small  sinker  hoist  and  under  a  65- 
ft.  headframe.  The  entire  line  is 
welded,  and  consists  of  class  “B” 
pipe,  including  C.  S.  welding  neck 
flanges.  It  was  received  in  30-ft 


^88  Ton 
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Cyanide  plant  treats  around  1,400  tons  of  tailings  daily 

Yellow  Aster  Yields  a  Profit  On 
Large-Scale  Operations 


Present  operator  mines  3000  tons  of  low  grade  ore  per  day,  rejects  2000  after  crushing 
and  screening,  and  treats  the  remainder  by  amalgamation.  Tailings,  current 


The  largest  gold-mining  enter¬ 
prise  in  the  West  (Alaska  ex¬ 
cluded)  from  a  standpoint  of 
tonnage  handled,  and  one  at 
which  material  carrying  less  than  $1 
in  gold  is  treated  profitably,  is  the 
Yellow  Aster  property,  at  Randsburg, 
Kern  County,  Calif.,  operated  by  the 
Anglo  American  Mining  Corporation, 
of  San  Francisco.  Randsburg,  the 
largest  settlement  in  the  district,  is 
situated  in  a  small  valley  in  the  north¬ 
east  end  of  Rand  Mountains,  about  75 
miles  east  of  Bakersfield  and  100  miles 
northeast  of  Los  Angeles,  at  an  ele¬ 
vation  of  3,523  ft.  The  mine,  crush¬ 
ing  plant,  and  mill  are  about  half  a 
mile  south  of  the  town  and  at  several 
hundred  feet  higher  elevation ;  and 
the  cyanide  plant  erected  by  the  com¬ 
pany  in  1935  is  on  a  gently  sloping 
site  a  short  distance  below  the  old 
tailing  dumps.  Climatic  conditions, 
accessibility  over  excellent  highways, 
and  proximity  of  large  centers  such 
as  Bakersfield,  Los  Angeles,  and  San 
Bernardino  favor  operations.  A  branch 
line  of  the  Southern  Pacific  Railroad 
from  Mojave  passing  5  miles  to  the 
northwest  serves  the  district.  Electric 
power  is  obtained  at  a  reasonable 
rate  from  the  Southern  Sierras  Power 
Company,  and  water  is  pumped  to  the 
property  from  a  point  7  miles  distant. 


and  old,  are  cyanided 


John  B.  Huttl 

Assistant  Editor 


The  Yellow  Aster  mine  is  a  rela¬ 
tively  old  enterprise,  having  been  dis¬ 
covered  in  1895  by  three  prospectors 
named  C.  A.  Burcham,  John  Single- 
ton,  and  F.  M.  Mooers.  Early  opera¬ 
tions  consisted  of  crushing  high-grade 
ore  in  hand  mortars  and  reducing  the 
amalgam  in  small  retorts  holding 
about  $150  in  gold.  Milling  opera¬ 
tions  commenced  in  1899  after  com¬ 
pletion  of  a  30-stamp  mill.  Two 
years  later  a  100-stamp  unit  was 
added,  and  exploitation  continued 
steadily  until  1918.  During  this 
period  the  mine  produced  $8,424,577 
in  gold  from  about  4,000,000  tons  of 
ore  mined,  of  which  2,800,000  tons 
were  milled  and  the  remainder  dis¬ 
carded  as  waste,  with  a  dividend  dis¬ 
bursement  of  $1,205,789.  After  1918 
the  mine  was  worked  spasmodically 
by  leasers,  and  it  was  not  until  the 
latter  part  of  1933  that  the  present 
operators  took  over  the  property. 

Current  work  involves  mining  some 
3,000  tons  of  low-grade  ore  a  day, 
followed  by  crushing  and  screening 


to  raise  grade,  with  the  final  product, 
amounting  to  about  1,000  tons,  being 
treated  in  the  milling  department  by 
amalgamation  methods.  Mill  tailing 
and  tailings  from  previous  operations 
hydraulicked  from  dumps  originally 
containing  nearly  2,600,000  tons  and 
averaging  $1.14  in  gold  are  jointly 
treated  in  the  cyanide  plant  men¬ 
tioned  previously.  Hydraulicking  and 
milling  are  done  in  and  with  barren 
cyanide  solution. 

The  main  orebody  now  under  ex¬ 
ploitation  is  a  triangular  mass  of  low- 
grade  ore  consisting  chiefiy  of  min¬ 
eralized  monzonite.  Its  boundaries 
are  more  or  less  defined  by  three 
faults — namely,  on  the  east  by  what 
is  locally  known  as  the  Hercules  fault, 
on  the  north  by  the  Jupiter,  and  on 
the  southwest  by  the  Security  or  foot- 
wall  fault. 

All  ore  is  oxidized  and  free  milling. 
The  monzonite  is  porous  and  badly 
stained  as  a  result  of  the  action  of 
primary  mineralizing  solution  and 
oxidation,  and  is  filled  with  a  net¬ 
work  of  quartz  veinlets.  Both  the 
quartz  veinlets  and  the  adjacent  mon¬ 
zonite  contain  gold.  In  the  glory 
hole  which  is  the  major  working  at 
the  mine,  the  ore  is  removed  by  open- 
pit  methods,  and  the  broken  material 
is  loaded  into  10-ton  trucks  for  trans- 


32 


Engineering  and  Mining  Journal — Vol.HO^o.lO 


portation  to  the  crushing  plant  by  a 
2i-yd.  Northwest  power  shovel.  This 
work  is  done  under  contract  by  the 
Macco  Construction  Company,  of 
Clearwater,  Calif.  Though  the  ma¬ 
terial  still  remaining  in  the  glory  hole 
is  believed  to  be  between  five  and  six 
million  tons,  the  exact  figure  will  not 
be  known  until  the  southerly  limits 
of  the  ore  have  been  determined. 

At  the  time  of  my  visit  early  in 
April  all  mining  in  the  glory  hole 
was  suspended,  pending  completion 
of  some  bench  work  along  the  upper 
rim  of  the  pit.  Mill  feed  is  being 
obtained  currently  from  large  dumps 
adjacent  to  the  glory  hole,  the  ma¬ 
terial  being  removed  by  the  equip¬ 
ment  used  in  open-pit  operations.  The 
dumps  originally  contained  some  1,- 
300,000  tons  of  ore  averaging  85e. 
gold  per  ton.  Haulage  distance  from 
the  glory  hole  and  dumps  to  the  bin 
at  the  crushing  plant  is  about  a  quar¬ 
ter  of  a  mile.  At  the  crushing  plant 
the  grade  of  the  material  is  raised  by 
screening  out  the  coarse  particles  to 
give  a  mill  feed  assaying  between  $2 
and  $2.50. 

The  treatment  the  ore  undergoes  at 
the  crushing  plant  and  mill  is  graphi¬ 
cally  explained  in  flowsheet  1.  Reduc¬ 
tion  of  the  ore  to  minus  in.  is  ac¬ 
complished  by  two-stage  crushing  with 
intermediate  and  subsequent  screen¬ 
ing.  Equipment  available  for  this 
work  includes  a  60x48-in.  Allis-Chal- 
mers  jaw  crusher  producing  a  5-in. 
product;  a  4-ft.  Traylor  type  TY 
gyratory  crusher,  set  to  1-J:  in.;  Tyler 
Niagara  double-deck  primary  vibrat¬ 
ing  screen  using  screens  with  3x3-in. 
and  Ixl-in.  openings;  and  two  Tyler 
Niagara  double-deck  secondary  screens 
with  ^x^-in.  openings.  Plus  3-in. 
oversize  from  the  primary  screen  and 
oversize  from  the  secondary  screens 
go  to  the  waste  dump.  The  second- 

LEGEND 

1.  9-  to  10-ton  trucks 

2.  170-ton  coarse-ore  bin 

3.  Sheridan  grizziy  feeder 

4.  60x48-in.  Aiiis-Chaimers  jaw  crusher 

5.  30-in.  beit  conveyor  with  Dings  magnetic 
puiiey 

6.  Double-deck  Tyler  Niagara  vibrating 
screen 

7.  24-ln.  waste  conveyor 

8.  Traylor  Type  TY4  gyratory  crusher 

9.  24-in.  belt  conveyor 

10.  Two  double-deck  Tyler  Niagara  vibrating 
screens 

11.  18-ln.  belt  conveyor  with  automatic 
tripper 

12.  1.800-ton  flne-ore  bin  with  gate  feeders 

13.  16-ln.  belt  conveyor 

14.  40-ton  surge  bin 

16.  16-ln.  Incline  belt  conveyor  with  Constant- 
weight  feeder 

16.  42x42-in.  Pan-American  Jig 

17.  Dorr  rake  classifier 

18.  8-ft.  by  36-in.  Hardinge  ball  mill 

19.  42x42-in.  Pan-American  jig 

20.  Mill  tank 

21.  Wilfley  table 

22.  Amalgamating  barrel 

23.  Clean-up  room 

24.  30-ft.  thickener 

25.  Link-Belt  vibrating  screen 

26.  Two  18-ft.  thickeners 

27.  Two  40-ft.  thickeners 

Fig.  1  .  .  .  The  flowsheet  of  the  Yellow 
Aster  crushing  plant  and  mill,  showing 
the  treatment  by  amalgamation  after  the 
coarse  material  has  been  rejected 


ary  screen  product  is  transported  to 
the  1,800-ton  fine-ore  bin  at  the  head 
of  the  milling  department. 

All  materials  are  handled  by  belt 
conveyors,  a  30-in.  unit  serving  the 
primary  screen,  a  24-in.  unit  the 
secondary  screens  and  waste  disposal, 
and  an  18-in.  unit  delivering  into  the 
fine-ore  bin.  The  30-in.  and  the  18- 
in.  conveyor  belts  are  respectively 
equipped  with  a  Dings  magnetic  pul¬ 
ley  and  an  automatic  tripper.  The 
Sheridan  grizzly  feeder  on  the  coarse- 
ore  bin  is  powered  by  a  variable-speed 
motor,  and  feed  operations  are  con¬ 
trolled  by  an  operator  from  a  near¬ 
by  room.  Light  signals  and  several 
horns  indicate  immediately  any  motor 
failure  on  the  different  machines,  and 
as  a  consequence  permit  the  operator 
to  cut  the  feed  without  delay. 

From  the  fine-ore  bin  the  ore  is 
withdrawn  through  gate  feeders  and 
delivered  to  a  40-ton  surge  bin  via  a 
16-in.  belt  conveyor.  Next  it  goes 
over  an  incline  16-in.  conveyor  to  a 
42x42-in.  Pan-American  jig  and  then 
to  a  Dorr  rake  classifier  operating  in 
open  circuit  with  an  8-ft.  by  36-in. 
Hardinge  ball  mill  grinding  to  about 
minus  3  mesh.  A  second  42x42-in. 


Daily  feed  4000  fons  | 


Pan-American  jig  operates  below  the 
ball-mill  discharge.  The  hutch  prod¬ 
uct  of  both  jigs  is  sent  to  a  Wilfley 
table,  the  concentrate  being  treated  in 
a  large,  continuous  amalgamating 
barrel,  and  the  tailings  joining  the 
classifier  overflow  directed  to  the  de¬ 
watering  plant.  Material  discharge 
from  the  amalgamating  barrel  returns 
to  the  classifier;  the  amalgam  is  sent 
to  the  clean-up  room  for  reduction. 

At  the  dewatering  plant  the  classi¬ 
fier  overflow  or  cyanide  plant  feed  is 
treated  in  a  series  of  thickeners  to 
recover  the  largest  possible  volume  of 
solution  to  reduce  subsequent  pumping 
at  the  cyanide  plant  to  a  minimum, 
and  settle  out  a  portion  of  what  is 
locally  termed  “colloidal”  slime  used 
at  the  sand-leaching  plant  for  sluicing 
out  tanks.  Particles  coarser  than  6 
mesh  are  removed  from  the  final  cya¬ 
nide  plant  feed  by  a  Link-Belt  vibrat¬ 
ing  screen  covered  with  a  6-mesh 
screen.  As  will  be  seen,  the  classifier 
overflow,  jig  tailings,  and  Wilfley 
table  tailings  first  go  to  a  30-ft.  thick¬ 
ener,  from  which  the  overflow  is  passed 
to  two  18-ft.  thickeners,  and  the  under¬ 
flow  goes  over  the  vibrating  screen 
mentioned  previously.  Oversize  from 
the  screen  goes  to  waste,  and  the 
undersize  flows  by  gravity  through  a 
4-in.  steel  pipe  to  the  cyanide  plant. 
This  pipe  also  handles  the  underflow 
from  the  18-ft.  thickeners.  The  over¬ 
flow  from  these  units  receives  addi¬ 
tional  treatment  in  two  40-ft.  thick¬ 
eners,  from  which  the  overflow  is 
pumped  to  the  mill  tank,  and  the 
underflow  directed  via  a  2-in.  steel 
pipe  to  the  100-ft.  centre-pier  Dorr 
thickener  at  the  cyanide  plant. 

At  the  time  of  my  visit,  the  cyanide 
plant  was  treating  about  1,000  tons  of 
mill  tailings  and  350  tons  of  stored 
tailings  daily.  The  latter  material  is 
removed  and  sluiced  into  a  common 
sump  by  hydraulic  methods,  with  one 
man  per  shift  employed.  Transfer 
from  the  sump  to  the  surge  tank  at 
the  cyanide  plant  is  done  by  a  6-in. 
Wilfley  pump  attached  to  a  steel  pipe 
line  fitted  with  special  joints  at  short 
intervals  to  facilitate  rapid  assembly 
and  cleaning  of  clogged  sections  in 
case  of  pump  failure.  Because  of  the 
steep  slope  of  the  ground  on  which 
the  tailings  rest  and  the  character  of 
the  material  itself,  solution  and  water 
consumption  is  relatively  low.  Opera¬ 
tion  and  layout  of  the  cyanide  plant, 
and  flow  of  pulp  and  solutions,  are 
shown  in  flowsheet  2.  From  the  12x 
6-ft.  surge  bin  the  pulp  passes  to  two 
6x22-ft.  Dorr  rake  classifiers  for 
separation  of  sands  and  slimes.  The 
sands  go  direct  to  the  leaching  plant 
consisting  of  eight  45xl2-ft.  redwood 
tanks,  each  charged  by  means  of  a 
slow-moving  pierced  launder,  and  ca¬ 
pable  of  holding  a  day’s  charge  of 
some  660  tons. 

Plant  equipment  and  auxiliaries 
permit  the  eight-day  operating  cycle 
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leaching  plant  for  sluicing  out  leached 
sands  from  tanks,  or  sent  to  the  Oliver 
filters,  and  the  overflow  is  returned  to 
the  mill  tank.  Overflow  from  the 
'yg  100-ft.  centre-pier  thickener  is  pumped 

P  to  the  solution  storage  tank,  from 

which  about  600  tons  are  sent  to  the 
pregnant-solution  tank  preceding  the 
r'  clarifiers,  and  some  joins  the  classi- 

'  fier  sands  flowing  to  the  leaching 

’  plant.  The  underflow  is  treated  in 

three  14xl4-ft.  Oliver  filters  with  two 
^  repulpers,  the  filtrate  going  to  the 

solution  storage  tank,  and  the  repulp 
being  pumped  to  the  sand-leaching 
plant  for  sluicing  tanks,  or  sent  direct 
•  to  the  residue  pump. 

Consumption  of  chemicals,  power, 
and  water  per  ton  of  ore  treated  is  as 
follows:  Cyanide,  0.25  lb.  90  per 
cent  pure  NaCN;  lime,  3.5  lb.;  zinc 
dust,  0.10  lb.;  power,  7  kw.-hr.;  and 
water,  1.12  tons. 

which  figure  is  reduced  to  45  per  cent  Executive  officers  of  the  company 
in  the  first  agitator  by  addition  of  are  Walter  Lyman  Brown,  president, 
barren  solution.  At  this  point  also  and  H.  W.  Klipstein,  executive  vice- 
are  added  cyanide  and  lime.  The  pulp  president,  to  whom  thanks  are  due 
is  retained  in  the  agitators  for  a  for  permission  to  publish  the  fore¬ 
period  ranging  from  four  to  six  hours,  going  account,  and  to  A.  W.  Frolli, 
Two  60xl0-ft.  thickeners  receive  the  general  manager,  and  Glenn  L.  Allen, 
product  discharged  from  the  last  agi-  mill  superintendent,  I  am  indebted 
tator.  Part  of  the  underflow  (50  per  for  the  information  and  data  con¬ 
cent  solids)  is  pumped  to  the  sand-  tained  therein. 


A  2Vi-cu.yd.  shovol  and  10-ton  trucks  remove  ore  from  dumps 
near  glory  hole 


explained  in  detail  in  the  flowsheet. 
Solution  drained  from  the  six  tanks 
leaching  is  treated  successively  in  a 
clarifier  tank  and  Merrill-Crowe  pre¬ 
cipitation  plant,  the  resultant  precip¬ 
itates  being  reduced  to  bullion  in 
the  refinery.  Barren  solution  is  pumped 
to  the  first  agitator,  secondary  thick¬ 
eners,  and  100-ft.  centre-pier  thick¬ 
ener.  Leached  sands  are  sluiced  from 
each  tank  with  water  and  some  bar¬ 
ren  solution  after  addition  of  a  pre¬ 
determined  amount  of  colloidal  slime. 
This  material  is  obtained  both  from 
the  continuous  filters  and  the  second¬ 
ary  thickeners  (underflow).  Final 
tailings  are  directed  to  the  dumps, 
where  facilities  are  available  to  re¬ 
claim  some  of  the  contained  solution, 
which  is  pumped  back  to  the  mill 
tank. 

The  slimes  from  the  two  classifiers 
handling  the  plant  feed  pass  by  g^^av- 
ity  to  a  60xl2-ft.  hydroseparator, 
with  the  overflow  at  8  to  10  per  cent 
solids  going  to  the  100-ft.  centre-pier 
thickener,  and  the  underflow  at  35  per 
cent  solids  flowing  to  the  two  60xl2-ft. 
primary  thickeners.  Overflow  from 
these  units  is  pumped  to  the  sand- 
leaching  plant  for  leaching  tanks 
charged  most  recently,  and  the  under¬ 
flow  is  sent  to  three  16xl4-ft.  agita¬ 
tors.  The  primary  thickener  under¬ 
flow  contains  about  52  per  cent  solids. 


Hydroullcked  old  failings 


Reclaimed  solution  from  dump 


Overflow 


Leaching  wHh, 
low  solbfion 


Repulp  from  filters 
•nd  f^sh  woter  for 
•luicing  tank 


Washing  t6hr 
Water  drains  4hr. 
Saturated  4  hr. 
for  sluicing 


LEGEND 

1.  4.5x1 2-ft.  sand  tank 

2.  45x1 2-ft.  sand  tank 

3.  45x1 2-ft.  sand  tank 

4.  45x1 2-ft.  sand  tank 
6.  45xl2-ft.  sand  tank 

6.  45x1 2-ft.  sand  tank 

7.  43xl2-ft.  sand  tank 

8.  45xl2-ft.  sand  tank 

9.  12x6-ft.  surgre  tank 

10.  Two  6x22-ft.  Dorr  classiflers 

11.  60x1 2-ft.  Hydroseparator 

12.  Two  60xl2-ft.  primary  thickeners 

13.  Three  16xl4-ft.  agitators 

14.  Two  60xl0-ft.  secondary  thickeners 

15.  100-ft.  centre-pier  thickener 

16.  Three  14xl4-ft.  Oiiver  Alters 

17.  Pregnant-solution  storage  tank 

18.  ClariAers 

19.  Merrill-Crowe  precipitation  plant 

20.  ReAnery 

21.  Mill  tank 

22.  Solution  storage  tank 


final  tails  pumped  to  sand 
section  for  sluicing  sand  iggki  Barrert 


Leoching  with  strong 
solution  (primary 
thickener  overflow) 


Water 


Borren  solution 


Bullion 
to  mint 


Tailings  from  current  milling,  together  with  350  tons  of  old  material 
from  the  dumps,  are  cycmided  according  to  this  flowsheet 
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Nickel 

in 

North  Carolina 

The  silicate  ores  of  Jackson  County^  long 
known,  once  more  invite  attention 

G.  W.  Pawel 

Metallurgical  Engineer,  Sylva,  N.  C. 


TTbout  four  years  ago 

/  \  it  was  my  privilege  to  pre- 
/  \  sent  in  these  pages^  some 

JL  ^  facts  regarding  the  nickel 
situation  in  the  United  States  with 
special  reference  to  the  su’phide  re¬ 
sources  of  southeastern  Alaska.  Since 
then  I  have  had  occasion  to  observe 
and  study  some  of  the  oxidized  or 
silicate  deposits  of  the  world,  notably 
those  of  the  Soviet  Union,  the  West 
Indies,  and  North  Carolina,  and  I 
believe  a  discussion  of  them,  especially 
of  those  at  Webster,  in  western  North 
Carolina,  may  be  of  timely  interest. 

Compared  to  the  sulphide  nickel 
deposits,  the  silicates  have  contributed 
only  a  small  portion  of  the  world’s 
nickel  supply.  The  nickel-copper 
sulphides  of  the  Sudbury  Basin  of 
Ontario  furnish  over  90  per  cent  of 
the  world’s  nickel  and  practically  100 
per  cent  of  the  amount  consumed. 
Thus  there  is  little  cause  for  wonder 
that  the  silicates,  which  account  for 
the  remaining  10  per  cent  or  less, 
should  have  been  accorded  little  at¬ 
tention  by  the  technical  press. 

No  doubt  the  most  important  body 
of  nickel  silicates  can  still  be  claimed 
by  the  French  island  of  New  Cale¬ 
donia,  in  the  South  Seas  about  900 
miles  off  the  east  coast  of  Australia. 
These  deposits,  discovered  by  the 
Frenchman,  Gamier,  who  gave  his 
name  to  the  green  hydrated  nickel- 
magnesium  silicate  mineral,  have  been 
mined  continuously  for  the  past  60 
years  or  more  and,  prior  to  the  advent 
of  the  Canadian  metal  around  1890, 
contributed  the  bulk  of  the  world’s 
nickel.  For  nearly  twenty  years,  be¬ 
tween  1911  and  1930,  a  part  of  the 
annual  output  of  5,000  tons  of  Cale- 
Jonian  nickel  was  refined  in  the 
United  States.  Now  the  refining  is 
jiostly  handled  in  Europe.  It  is  a 
significant  fact  that  the  Japanese  are 
attempting  serious  developments  in 
the  New  Caledonian*'  field  to  bolster 
the  sources  of  supply  for  their  bud¬ 
ding  nickel  industry.  Indeed,  it  is 
reasonable  to  expect  increasing  in¬ 
terest  on  their  part  in  the  Caledonian 


deposits  because  the 
tenor  of  the  ores,  which 
have  been  selectively 
mined  for  so  many 
years,  is  now  so  low 
(around  5  per  cent 
nickel)  that  it  is  diffi¬ 
cult  to  see  how  they  can 
much  longer  compete 
in  the  distant  Euro¬ 
pean  market  unless  en¬ 
lightened  metallurgy  comes  to  the  aid 
of  the  low-grade  raw  material.  The 
Japanese  economy,  like  the  Russian, 
can  easily  permit  the  handling  of  ores 
of  half  the  present  quality  and  value 
and  will  do  so,  provided,  of  course, 
that  political  considerations  are  favor¬ 
able. 

Next  in  importance,  perhaps,  are 
the  silicates  of  the  central  and  south¬ 
ern  Urals  of  Siberia.  Here  in  the 
low  hilly  steppe  regions  are  found 
the  deposits  upon  which  the  Soviet 
Government  hopes  to  develop  a  sizable 
nickel  industry. 

Although  the  mineralized  area  is 
supposedly  of  great  extent,  the  ore- 
bodies  have  not  yet  been  fully  ex¬ 
plored  and  the  available  reserves  are 
largely  undetermined.  Those  bodies 
which  have  been  opened  indicate  the 
run-of-mine  quality  to  jje  around  2 
per  cent  nickel.  The  nickel-bearing 
rocks,  however,  show  much  the  same 
intense  variations  from  high-grade 
mineral  to  barren  gangue  as  are 
found  in  all  the  other  silicate  deposits 
of  which  we  have  knowledge. 

The  Soviet  economic  system  makes 
it  readily  possible  to  utilize  such  low- 
grade  and  refractory  material,  situated 
in  a  most  difficult  section  of  the 
country  and  employing  for  the  most 
part  antiquated  methods  for  the 
refining  processes.  One  plant  has 
been  in  production  since  the  first 
“Piateletka,”  about  1933,  on  a  2,000- 
ton  annual  basis,  and  a  second  project 
of  much  larger  capacity  has  been  in 
course  of  construction  near  Orsk  since 
1935.  Both  of  these  plants  will  util¬ 
ize  the  types  of  ores  indicated  in  the 
accompanying  table  (Columns  f  and 


The  nickel  deposits  at  Webster,  in  Jackson 
County,  ore  distributed  as  shown 


g),  these  being  carefully  mixed  to 
secure  the  most  advantageous  smelting 
charges. 

These  refineries,  augmented  by  the 
expected  production  from  the  Nola, 
Norilsk,  and  Moncha  Tundra  projects, 
using  sulphide  ores  which  are  likewise 
low  in  grade,  will  in  time,  the  Russians 
hope,  serve  to  render  the  U.S.S.R. 
independent  of  foreign  sources  of 
nickel  supply.  Such  a  patriotic  as¬ 
piration  may  be  hard  to  realize,  how¬ 
ever,  in  view  of  the  meteoric  rise  in 
the  Soviet  demand  for  nickel,  the 
latest  figures  showing  that  the  Russian 
consumption  is  now  at  the  rate  of 
about  15,000  tons  a  year,  second  only 
to  that  of  the  United  States. 

In  the  West  Indies,  certain  silicates, 
typical  analyses  of  which  are  in¬ 
cluded  in  the  table  (Column  e),  have 
recently  been  examined  by  me. 
Though  they  offer  considerable  prom¬ 
ise,  they  are  as  yet  too  little  explored 
to  justify  more  than  passing  mention 
at  this  time. 

The  Brazilian  deposits,  of  which 
those  in  the  province  of  Minas  Geraes 
seem  to  offer  the  most  promise,  have 
to  date  proved  somewhat  disappoint¬ 
ing,  although  their  failure  to  produce 
the  hoped-for  tonnages  is  due  to  their 
inaccessibility  rather  than  to  any 
dearth  of  quantity  or  quality.  The 
Germans  appear  to  have  bwn  the 
most  interested  in  the  Brazilian  re¬ 
sources,  and  the  success  they  have 
had  with  their  ‘‘Renn”  process  in 
handling  this  type  of  ore,  containing 
as  little  as  1^  to  1+  per  cent  of  nickel. 
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makes  it  fairly  certain  that  they  will 
resume  work  at  the  earliest  date  pos¬ 
sible. 

Mention  should  be  made  here  of 
the  oxidized  but  not  siliceous  nickel 
deposits  of  Cuba.  These  lateritic  ores, 
of  Mayari  Province,  are  so  abundant 
that  were  it  possible  to  recover  eco¬ 
nomically  the  nickel  and  chromium 
contained  in  them,  they  would  con¬ 
stitute  a  definite  threat  to  the  nickel 
supremacy  now  securely  held  by  the 
Sudburv'  sulphides.  Although  they 
are  the  best  known  ores  of  their  kind, 
huge  deposits  are  found  also  in  the 
south  Urals,  in  Ceylon,  Greece,  and 
elsewhere.  In  Russia  they  are  used 
for  fiuxing  purposes  and  also  for  the 
production  of  the  well-known  Khali- 
lovo  naturally  alloyed  pig  iron  for 
high-quality  cast  iron,  similar  to  the 
Mayari  pig  iron  produced  by  the 
Bethlehem  Steel  Company. 

Small  deposits  of  the  nickel  silicates 
have  been  found  in  various  other  lo¬ 
calities  throughout  the  world,  as  in 
India,  Germany,  and  Madagascar.  One 
deposit  at  Riddles,  Oregon,®  has  been 
known  for  many  years  and  has  had 
the  benefit  of  some  little  investiga¬ 
tion.  It  is  similar  to  the  Webster 
deposit  in  most  particulars  but  ap- 


in  this  area.  With  a  party  he  visited 
it  in  1905.  History  records  nothing 
of  his  impressions  as  to  the  two 
metals,  but  his  opinion  of  the  local 
roads  of  that  day  must  have  been 
definite,  as  we  know  that  the  two 
Fords  in  which  the  party  traveled  re¬ 
turned  home  via  Southern  Railway 
freight. 

About  1910  Dr.  C.  T.  Hennig  erected 
and  operated  an  electric-furnace  re¬ 
duction  plant  for  the  ores  near  Web¬ 
ster,  and  W.  L.  Morrison  has  pre¬ 
sented  ®  a  resume  of  the  results 
achieved  as  well'  as  some  optimistic 
speculations  on  the  possibilities  of  the 
nickel-bearing  region.  The  remains 
of  the  old  plant  are  still  to  be  seen, 
as  well  as  several  tons  of  the  ferro- 
nickel  silieide  produced  at  the  time 
and  which  show  an  average  analysis 
of  10  per  cent  nickel,  65  per  cent 
iron,  20  per  cent  silicon,  and  2  per 
cent  chromium.  Though  the  produc¬ 
tion  costs  of  the  metal  smelted  in  the 
small  electric  furnace  with  high-cost 
energy  generated  from  wood-fired 
boiler  power  manifestly  precluded  any 
chance  of  commercial  success  for  the 
enterprise,  it  is  not  impossible  that 
a  similar  operation  today,  using  mod¬ 
ern  electric-furnace  methods  and 


grounds  for  interested  mineralogists.  J . 
Volney  Lewis*  remarked,  “In  some 
respects  the  dunite  area  at  Webster 
is  the  most  remarkable  outcrop  of  the 
whole  Appalachian  belt.”  Three  mem¬ 
bers  of  the  United  States  Geological 
Survey,  Ross,  Shannon,  and  Gonyer,® 
after  an  extensive  study  of  the  in¬ 
trusive,  sum  up  their  impressions  as 
to  the  nickel  of  the  region  by  saying: 
“Silicates  are  found  in  many  of  the 
dunite  areas  of  the  Appalachian  re¬ 
gion,  but  they  are  probably  more 
abundant  at  Webster,  N.  C.,  than  at 
any  other  locality.”  They  made  care¬ 
ful  examinations  of  the  different 
strata  found  in  the  nickel  belt,  and 
their  analyses  of  the  imi)ortant  char¬ 
acteristic  specimens  are  given  in  the 
table  in  Columns  (a)  and  (b).  These 
represent  (a)  “friable  dark-red  re¬ 
sidual  material  8  to  12  ft.  thick  under¬ 
lying  the  red-brown  surface  soil”  which 
grades  downward  into  (b)  yellowish 
porous  material,  “finally  giving  way 
to  the  fresh  or  partly  serpentinized 
dunite.” 

Assays  by  Government  and  private 
investigators  as  well  as  the  recent 
extended  study  of  the  region  by  me 
confirm  the  analyses  obtained  by  Dr. 
Ross  and  associates  and  indicate  that 


Analyses  of  Some  Typical  Nickel  Silicate  Ores 


Dark 

Red 

Ores 

Element 

SiOi . 

16.16 

MgO . 

6.14 

FeO . 

41.11 

NiO . 

1.80 

AUOs . 

7.57 

CrjOj . 

2.81 

MnOa . 

0.26 

CaO . 

0.10 

H2O . 

17.76 

-North  Carolinan  Ores- 


Yellow 
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Typical 

Porous 

Green 

Avg. 

Dunites 

Serpentine 

b^&mpl6 

% 

37.40 

% 

35.70 

% 

41.00 

28.64 

25.90 

28.2 

13.60 

2.96 

13.9 

1.88 

5.34 

1.50 

1.94 

12.00 

1.6 

0.42 

1.1 

0.08 

0.25 

0.34 

13.64 

12.00 

10.00 
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Indian 

Akker- 

Red 

Average 

manski 

Khalilovo 
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(f) 

to 

% 

% 

% 

43.00 

39.05 

42.55 

29.5 

22.80 

3.90 

7.0 

12.15 

31.40 

3.70 

2.65 

1.27 

1.5 

3.25 

6.00 

7.7 

2.05 

15.00 

9.35 

Brazil 

Cuban 

New 

Minas 

Mayari 

Caledonian 

Geraes 

Laterite 

% 

% 

42.0 

44.7 

3.75 

24.0 

32.9 

13.0 

5.3 

62’.  9 

6.0 

2.96 

1.03 

1.00 

2.23 

10.0 

Trace 

2.0 

0.7 

•  •  •  • 

0.9 

0.1 

. .  •  • 

10.0 
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pears  to  be  neither  as  rich  nor  as 
extensive  as  the  mineralized  zones  in 
Jackson  County,  western  North  Caro¬ 
lina.  The  nickel  minerals  of  this 
county  have  long  been  the  subject  of 
interest  because  their  apparent  rich¬ 
ness  and  easy  accessibility  held  the 
promise  that  here  might  be  established 
a  domestic  nickel  industry.  Numerous 
reputable  engineers  and  geologists 
have  examined  the  occurrences,  but 
their  reports  are  so  varied  and  con¬ 
tradictory  that  it  is  impossible  to 
form  a  conclusive  opinion  from  them. 
The  whole  countryside  around  Web¬ 
ster  is  liberally  honeycombed  with  old 
trenches  and  pits,  some  dug  in  the 
search  for  chromite  as  well  as  for 
nickel,  and  the  vestiges  of  one  shaft 
said  to  have  been  put  down  over  100 
years  ago  by  an  English  group  search¬ 
ing  for  copper  ore  are  still  visible. 
Some  tunneling  and  diamond  drilling 
have  also  been  done  in  the  past,  but 
the  assay  results  for  the  most  part 
have  been  lost. 

Thomas  Edison  was  one  of  those 
who  were  interested  early  by  the 
[irornise  of  nickel  and  cobalt  riches 


cheap  TVA  power,  with  some  degree 
of  selective  mining  or  ore  beneficia- 
tion,  could  be  carried  on  profitably. 

Various  Government  geologists  have 
been  interested  in  the  region  over  the 
years,  and  much  information  on  its 
geology  has  been  published  by  them. 
During  recent  months,  when  the  sub¬ 
ject  of  strategic  minerals  and  the 
deficiency  of  nickel  and  chromite  re¬ 
sources  have  been  increasingly  in  the 
public  eye,  several  Government  men 
have  reexamined  the  deposits,  so  their 
possibilities  may  yet  be  reinvestigated 
by  Federal  agencies. 

Reference  to  the  accompanying  map 
provides  a  picture  of  the  peridotite 
body  which  intruded  the  gneisses  and 
schists  of  the  district  and  which  is 
held  to  be  the  parent  rock  of  the  nickel 
as  well  as  the  other  varied  minerals 
of  the  area.  The  dike  takes  the  form 
of  an  almost  unbroken  elliptical  ring 
about  6  miles  long  and  3^  miles  wide, 
with  its  broadest  sections  near  Web¬ 
ster  on  the  southwest  and  Addie  on 
the  northeast,  where  the  host  nickel 
showings  have  been  found.  The  dike 
provides  most  interesting  hunting 


these  red  and  yellow  earths,  carrying 
around  1.8  per  cent  NiO,  make  up  the 
greatest  proportion  of  the  nickel- 
mineralized  body. 

The  analysis  of  the  apple-green  ser¬ 
pentine  given  in  Column  (c)  of  the 
table  is  also  from  the  report  of  the 
last-named  investigators  and  checks 
many  assays  of  similar  materials 
found  more  or  less  plentifully  but 
unevenly  distributed  throughout  the 
laminated  or  disintegrated  rocks. 
When  present,  these  apple-green 
seams  naturally  serve  appreciably  to 
raise  the  quality  of  the  adjacent  ore- 
hody. 

Column  (d)  of  the  table  represents 
a  fair  average  of  many  analyses  made 
by  me  on  samples  taken  over  the  large 
open  cuts  but  near  the  surface;  the 
analysis  is  also  confirmed  by  assays 
on  51  bags  of  representative  ore  made 
by  Griffiths,  of  London,  who  examined 
the  material  for  platinum  but  found 
none.  The  soft  nickel-impregnated 
soils  wash  away  readily  and  samples 
taken  below  the  area  of  surface  in¬ 
fluences  are  invariably  richer  in  nickel 
than  those  which  have  been  long  ex- 
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posed  to  the  action  of  the  weather. 

As  previously  intimated,  the  dunite 
rocks  of  the  peridotite  intrusive 
carried  the  original  nickel,  and  it  was 
their  weathering  and  the  precipita¬ 
tion  of  nickel  from  downward-per¬ 
colating  solutions  which  account  for 
the  presence  of  nickel  minerals  in 
every  crack  and  crevice  of  the  highly 
fractured  mass.  That  is  the  theory 
of  most  of  the  geologists  who  have 
studied  the  genesis  of  the  deposits. 
A  few,  however,  believe  that  the 
nickel  originated  from  hydrothermal 
ascending,  rather  than  descending, 
solutions.  This  question  of  origin  is, 
of  course,  im])ortant,  for  on  it  largely 
de])ends  the  depth  and  persistence  of 
the  orebody.  In  spite  of  the  fact 
that  relatively  large  amounts  of  money 
have  been  spent  in  probing  this  ques¬ 
tion  over  the  last  forty  years,  the 
actual  depth  of  mineralization  has  not 
been  established,  nor  have  the  horizon¬ 
tal  dimensions  of  the  minable  nickel 
ore  been  accurately  delineated. 

The  basic  unaltered  rocks  of  the 
intrusive  are  mostly  the  light  and 
dark  green  or  yellow  dunites,  some 
partly  serpentinized,  carrying  from 
nothing  to  0.3  per  cent  of  nickel  with 
a  somewhat  greater  percentage  of 
chromite.  Various  alteration  products 
or  associated  minerals,  like  talc, 
chlorite,  serpentine,  vermiculite,  an- 
thophyllite,  and  asbestos,  appear 
scattered  irregularly  through  the  dike 
and  one  broad  band  of  a  deep-green 
pyroxenic  dunite  runs  for  nearly  a 
mile  near  one  edge  of  the  broad  sec¬ 
tion  at  Webster.  This  mineral  called 
“websterite,®”  because  it  was  first  de¬ 
scribed  from  this  area,  is  of  a  richer 
green  color  than  the  adjacent  olivines 
and  carries  readily  identifiable  crystals 
of  green  or  yellow  pyroxene  and  red¬ 
dish  bronzite. 

As  previously  mentioned,  some 
diamond-drill  holes  have  been  sunk 
to  depths  of  over  300  ft.  and  several 
deep  shafts  have  been  dug,  both  be¬ 
fore  and  during  war-time  investiga¬ 
tions,  but,  although  the  verbal  and 
other  reports  of  the  results  are  uni¬ 
formly  favorable,  the  actual  records 
are  obscure  or  lost,  so  that  for  all 
present  purposes  the  earlier  work  has 
contributed  little  of  real  assistance  in 
preparing  tonnage  estimates. 

Based  on  the  theory  of  impregna¬ 
tion  by  surface  waters,  however,  most 
of  the  later  investigators  feel  safe  in 
stating  their  belief  that  mineraliza¬ 
tion  extends  only  to  the  water  table, 
which,  in  this  locality,  is  said  to  be 
at  a  depth  of  from  60  to  100  ft.  In 
our  own  recent  operations,  there  seems 
to  be  a  tendency  for  the  ores  to  im¬ 
prove  with  depth — that  is,  to  a  depth 
of  some  25  ft.,  which  marks  our  deep¬ 
est  excavations.  The  broad  talc- 
vermieulite  seams  which  form  impor¬ 
tant  channels  or  carriers  of  the  rich 
nickel  mineralization  downward  al¬ 
most  always  come  in  or  thicken  at 


lower  levels,  and  many  such  veins 
which  do  not  rise  to  pierce  the  gossan 
show  up  strong  at  fairly  shallow 
levels. 

These  vertical  or  obliquely  descend¬ 
ing  rich  veins  or  nickel  carriers  vary 
from  an  inch  to  a  foot  or  more  in 
thickness  and  are  uniformly  filled  with 
a  gray  to  green  talc-anthophyllite  or 
vermiculite  or  both,  more  or  less 
heavily  impregnated  with  garnierite. 
Perhaps  it  were  more  accurate  to  say 
that  the  nickel  had  entered  into  chemi¬ 
cal  combinations  with  these  basic 
silicates,  particularly  with  the  vermic¬ 
ulite,  replacing  the  magnesium  and 
forming  complex  nickel  minerals.  It 
is  interesting  to  note  that  the  walls  or 
linings  of  these  veins  are  uniformly 
composed  of  an  amphibole  in  which 
the  fibres  extend  at  right  angles  to 
the  dip  of  the  seam.  On  each  side 
of  these  rich  seams  the  red  earth 
shows  correspondingly  high  nickel 
contents,  the  values  diminishing  with 
the  distance  from  the  vein. 

When  the  structure  is  rocky — that 
is,  when  the  dunite  is  not  completely 
decomposed  into  the  reddish  “hema¬ 
tite’’  earth — the  interstices  and  crevices 
of  the  heavily  fractured  mass  are  per¬ 
meated  with  the  green  mineralization, 
so  that  the  ore  of  this  character  may 
be  equally  as  rich  as  the  earthy  car¬ 
riers,  which  have,  in  effect,  soaked  up 
and  retained  the  nickel  like  a  sponge. 

One,  therefore,  finds  all  shades  of 
color  in  a  silicate  nickel  deposit,  from 
the  primary  solid  green  olivine,  carry¬ 
ing  little  or  no  nickel,  through  yellow, 
tan,  brown,  and  finally  deep  red,  in 
which  hydration  has  extended  to  the 
limit  and  most  of  the  magnesia  of  the 
original  dunites  has  been  removed  and 


the  iron  oxides  concentrated  in  place. 
Through  it  all  the  apple-green  genthite 
or  garnierite  persists  and  shows  up  in 
every  fresh  opening.  Quartz  or  chal¬ 
cedony  stringers  are  abundant,  es¬ 
pecially  in  the  softer  sections,  and  this 
mineral,  although  sometimes  green  in 
color,  seldom  carries  more  than  a 
trace  of  nickel.  Now  and  then  strong 
showings  of  chromite  and  pyrolusite 
come  into  the  picture,  supplying  the 
browns  and  blacks  to  complete  the 
color  scheme. 

Much  the  same  sort  of  structure  is 
reported  from  every  garnierite  deposit 
of  which  I  have  knowledge.  The  large 
open  pits  of  the  Ufalei  mines  on  the 
steppes  of  the  middle  Urals,  inciden¬ 
tally  over  a  hundred  feet  in  depth, 
present  almost  a  perfect  replica  of 
the  shallower  trenches  we  see  at 
Webster. 

Excellent  maps  of  the  peridotite 
dike  are  available  and  the  one  re¬ 
produced  herewith  is  taken  from  a 
recent  publication’’  of  the  TV  A.  The 
text  accompanjung  the  map  describes 
the  nickel  occurrence  “occupying  a 
zone  two  miles  long  and  one-tenth  of 
a  mile  wide  along  the  inside  of  the 
crescent,”  the  richest  portion  api)ear- 
ing  contiguous  with  the  contact  of  the 
gneiss  or  schist  where  the  dunite  frac¬ 
turing  was  the  most  pronounced.  This 
reference  is  to  the  deposit  nearest  the 
old  mill,  where  the  greatest  amount 
of  exploratory  work  has  been  done 
and  where  the  best  showings  have  been 
found.  The  report  also  mentions 
“other  places  along  the  dike  where 
small  nickel  deposits  may  be  found.” 
If  only  a  fraction  of  the  nickel-bearing 
material  may  be  classed  as  ore  carry¬ 
ing  1  to  per  cent  of  nickel,  the 
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Gravel  washed  in  one  month  totaled  43,500 
cu.  yd.  and  yielded  34  1/2  cents  per  yard,  or 
89  1/2  per  cent  of  the  assay  value 
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deposit  is  one  that  is  worthy  of  con¬ 
sideration. 

Mining  conditions  in  the  Webster 
district  are  good.  The  surface  deposit 
is  not  encumbered  with  heavy  over¬ 
burden  and  could  readily  be  mined 
by  steam  shovel  or  dragline.  The 
climate  is  excellent  the  year  around; 
likewise  the  conditions  as  to  transport, 
labor,  power,  and  water.  It  is  hard 
to  refrain  from  comparing  these  con¬ 
ditions  with  those  “enjoyed”  by  the 
Russian  enterprise  handling  almost 
identical  ore,  thousands  of  kilometers 
from  supplies  and  markets,  frigidly 
cold  for  half  the  year,  with  poor 
transport  and  high  fuel,  power,  and 
other  charges  (except  labor).  Of 
course,  the  Soviet  economy  is  different. 

As  in  New  Caledonia,  it  would  be 
possible  to  practice  selective  mining 
at  Webster,  thereby  yielding  an  ore 
running,  say,  3  to  4  per  cent  of  nickel. 
Such  procedure  would,  of  course,  auto¬ 
matically  cut  down  the  available  ore 
supply  and  impoverish  the  remaining 
portion,  probably  rendering  it  un¬ 
amenable  to  future  commercial  treat¬ 
ment.  Serious  attempts  have  been 
made  at  beneficiating  the  rfln-of-mine 
ore  by  the  usual  means  of  mechanical 
concentration,  but  with  only  partial 
success,  because,  as  previously  ex¬ 
plained,  the  nickel  is  not  freed  by  any 
fineness  of  grinding.  About  the  best 
results  thus  far  achieved  have  been  by 
electrostatic  means  and  by  a  com¬ 
bination  of  screening  and  washing 
wherein  some  80  per  cent  of  the 
original  1  per  cent  plus  nickel  material 
is  beneficiated  by  about  30  per  cent 
(that  is,  carrying  1.3  per  cent  Ni)  and 
the  remaining  20  per  cent  of  tails 
carrying  0.3  to  0.4  per  cent  of  nickel. 
These  methods,  however,  are  not  satis¬ 
factory,  and  other  means  of  beneficia- 
tion  are  being  studied,  involving  the 
recovery  of  byproducts  also. 

An  official  of  the  United  States 
Bureau  of  Mines  as  long  ago  as  1912, 
in  referring*  to  the  “immense  deposits 
of  low-grade  nickel  silicates  occurring 
at  Webster,  N.  C.,”  stated  that,  “owing 
to  their  low  nickel  content,  no  method 
of  commercially  treating  them  has  as 
yet  been  found.”  “Of  course,”  he 
continued,  “the  same  statement  was 
true  of  similar  ores  of  copper  ten 
years  ago.”  It  remains  to  be  seen 
whether  now,  after  27  years,  we  are 
nearer  to  a  solution  of  the  economic 
exploitation  of  these  deposits. 
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#1  T  PRESENT  lode  mining  far 

/  \  overshadows  placer  opera- 
tions  in  the  Philippine  gold 
•im  ^mining  industry.  Of  the 
total  output  of  922,126  oz.  produced 
in  1938,  only  36,840  oz.,  or  about  4 
per  cent,  came  from  placer  mines. 
These  included  a  major  dredging  op¬ 
eration  at  Paracale,  which  accounted 
for  31,630  oz.,  the  remainder  being 
derived  from  a  hydraulic  operation  at 
Surigao,  a  bucket  dredge  at  Tambis, 
and  a  dragline  operation,  of  the  type 
unhappily  named  “doodlebug,”  in 
Zamboanga.  Recently  another  drag¬ 
line  placer  operation  was  running  in 
central  Mindanao. 

The  method  of  working  limited  areas 
of  gold  placer  ground  by  means  of  a 
dragline  with  pontoon-mounted  float¬ 
ing  washing  plant  and  tailings 
stacker,  such  as  has  been  used  with 
considerable  success  in  California  and 
other  parts  of  the  Western  United 
States,  has  often  much  to  recommend 
it.  The  initial  capital  expense  is  less 
than  for  a  bucket  dredge,  the  equip¬ 
ment  can  he  dismantled  and  moved 
without  undue  difficulty  to  other  areas 
when  the  original  ground  is  worked 
out,  and  operating  costs,  considering 
the  relatively  small  yardages  handled, 
are  often  creditably  low. 

Other  engineers  have  pointed  out 
that  favorable  operating  conditions  for 
a  dragline  operation  call  for  shallow 
uneemented  gravels,  with  few  large 
boulders,  soft  bedrock,  and  adequate 
water  supply.  I  have  seen  boulders 
occurring  in  the  gravel  handled  with 
comparative  ease  by  experienced  drag¬ 
line  operators,  if  not  of  undue  size, 
and  their  disposal  on  the  grizzly  is  not 
difficult.  Of  more  concern  in  the 
tropics  is  the  liability  of  sudden  and 
disastrous  floods  from  torrential  rain¬ 
fall,  that  may  sweep  out  dams  and 
wreck  the  washing  plant.  Most  pla¬ 


cers  are  situated  far  from  repair 
shops  or  sources  of  supply,  and  a 
breakdown,  such  as  is  bound  to  occur 
occasionally  with  the  equipment,  re¬ 
sults  in  cessation  of  operations  until 
repairs  can  be  made.  Hence  it  is 
always  necessary  to  carry  a  full  stock 
of  repair  parts  at  the  bodega,  and  a 
welding  plant  is  an  absolute  necessity, 
with  an  experienced,  resourceful  oper¬ 
ator. 

At  the  property  of  the  Mindanao 
Mining  Company,  which  recently  was 
operating  a  dragline  and  floating  wash¬ 
ing  plant  on  the  Tuba  Flat  area  of 
the  Curuan  River,  50  km.  north  of 
Zamboanga  in  southern  Mindanao, 
conditions  are  rather  favorable  for 
efficient  work.  The  gravels  occupy 
the  present  river  bed,  which  is  about 
600  ft.  wide  and  meanders  between 
moderately  rising  banks  on  either 
side.  In  the  dry  season  the  flow  of 
the  Curuan  River  is  hardly  more  than 
1,000  g.p.m.,  but  in  the  rainy  season 
it  may  become  a  torrent  in  a  few 
hours’  time.  The  placers  are  present 
in  the  river  bed  as  well  as  deposited 
in  benches,  and  are  definitely  related 
to  the  present  stream  system.  They 
vary  in  depth  from  6  to  30  ft.,  and 
average  about  15  ft.  The  gravel  is 
not  cemented,  and  is  free  from  clay, 
but  the  percentage  of  boulders,  usu¬ 
ally  of  moderate  size,  is  large,  and 
may  be  as  much  as  30  per  cent  of  the 
ground. 

The  source  of  the  placer  gold  ap¬ 
pears  to  have  been  from  the  erosion 
of  innumerable  small  quartz  gold-bear¬ 
ing  veinlets  that  occur  in  a  schistose 
belt  extending  from  the  Curuan  River 
back  to  the  mountains.  The  gold  is 
sometimes  quite  coarse,  and  amalga¬ 
mates  well  in  sluice  boxes.  The  fine¬ 
ness,  over  900,  is  unusually  high  for 
placer  gold  in  the  Philippines.  Test 
holes  indicated  that  most  of  the  gold 
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was  concentrated  at  or  near  the  bed¬ 
rock,  although  some  values  are  en¬ 
countered  throughout  the  entire  thick¬ 
ness  of  the  gravel,  and  this  has  been 
home  out  by  mining  operations.  It 
has  also  been  found,  as  might  be  ex¬ 
pected,  that  spots  of  local  enrichment 
are  often  encountered  close  to  the  in¬ 
side  bends  of  the  stream  and  the 
benches  adjacent. 

The  ground  had  been  thoroughly 
tested  by  shafts  4x4  ft.  in  cross-sec¬ 
tion,  sunk  on  100-ft.  centers  for  a 
distance  of  some  5,000  ft.  along  the 
Tuba  Flat.  There  was  a  row  of 
shafts  spaced  200  ft.  apart,  so  that 
there  were  four  per  acre.  These 
shafts  were  sunk  by  hand  to  bedrock 
unless  water  flow  interfered,  and  the 
entire  amount  of  excavated  material 
was  washed  in  a  sluice  box,  and  the 
colors  were  collected,  weighed,  and 
amalgamated.  Knowing  the  volume 
in  cubic  yards  of  the  shaft,  the  aver¬ 
age  value  per  cubic  yard  was  easily 
calculated.  In  addition,  a  cut  12  in. 
square  was  taken  down  one  side  of 
the  shaft,  and  panned  at  2-ft.  inter¬ 
vals.  Colors  were  counted  and  classi- 
fled  as  coarse,  medium,  and  fine,  to 
determine  the  distribution  of  the  gold 
throughout  the  gravel.  About  2^  ft. 
of  shaft  could  be  sunk  in  an  eight- 
hour  shift  with  four  men  and  a  capa- 
taz,  or  1,5  cu.yd.  This  made  the  cost 
of  sinking  a  20-ft.  shaft,  with  wages 
at  1  peso  (50c.  U.  S.  currency)  per 
day  for  laborers,  about  32  pesos,  ex¬ 
clusive  of  supervision,  or  2.70  pesos 
per  cubic  yard.  The  average  value 
of  the  ground,  according  to  the  test 
shafts,  was  found  to  be  0.66  peso  per 
cubic  yard. 

Diesel  Power  Used 

During  a  dredging  period  of  six¬ 
teen  months,  over  450,000  cu.yd.  of 
gravel  was  put  through  the  plant. 
Operations  were  on  a  scale  far  small¬ 
er  than  warranted  by  the  capacity  of 
the  plant  and  dragline,  which  was 
rated  at  3,500  cu.yd.  per  day  of  twen¬ 
ty  hours.  Delays  were  caused  mainly 
by  moving,  breakdowns,  and  lack  of 
water  during  the  dry  season.  During 
March,  1939,  40,100  cu.yd.  of  gravel 
was  washed  and  6,220  cu.yd.  of  over¬ 
burden  removed.  Of  the  total  work¬ 
ing  time,  261  hours  was  required  for 
stripping  and  105  hours  in  washing. 
Thus  the  actual  capacity  of  the  plant, 
during  production,  was  154  cu.yd.  per 
hour. 

The  washing  plant  used  was  of 
conventional  design,  consisting  of  a 
pontoon-mounted  barse,  equipped 
with  grizzly,  trommel,  riffle  tables,  and 
tailings  stacker.  A  diesel  engine 
furnished  power  for  the  plant,  includ¬ 
ing  a  10-in.  2,200-g.p.m.  centrifugal 
pump  for  washing  the  gravel.  Griz¬ 
zly  bars  were  spaced  12  in.  apart, 
and  were  built  up  by  welding  flat 
iron  around  triangular  wood  blocks 


Th«  dragline  of  the  Mindanao  Mining  Company  and  the  washing  plant,  the  latter  mounted 
on  d  scow.  The  area  worked  is  on  the  Tuba  Fiat  of  the  Curuan  River  in  southern  Mindanao 


5i-in.  wide.  These  were  said  to  stand 
up  better  than  rails  under  the  impact 
of  the  boulders.  Four  men  were  used 
on  the  grizzly.  As  a  bucket  was 
dumped,  the  boulders  were  thoroughly 
washed  to  free  them  from  clay,  then 
removed  with  hooks  and  run  off 
through  chutes  on  either  side  of  the 
grizzly  into  the  pond.  From  the 
grizzly  the  undersize  material  went  to 
a  trommel,  with  7/16-in.  holes  at  the 
head  section  and  ^-in.  holes  at  the 
end  section.  Undersizes  went  to  the 
riffle  tables  and  oversize  to  the  tail¬ 
ings  stacker.  Riffles  were  of  the  Hun¬ 
garian  tjrpe,  containing  a  liberal 
amount  of  quicksilver  to  catch  the 
fine  gold,  which  has  a  tendency  to 
float  off  in  the  slimy  water.  Mercury 
traps  were  provided  for  excess  quick¬ 
silver  that  might  escape,  as  well  as 
amalgam  that  might  be  carried  away, 
but  there  was  naturally  some  loss. 

The  dragline,  a  No.  55  Bucyrus-Erie, 
powered  by  a  diesel,  was  originally 
equipped  with  a  2^-cu.yd.  bucket. 
This  was  changed  over  to  one  of  3- 
cu.yd.  capacity  weighing  6,200  lb.  with 
beneficial  results  in  deeper  ground. 
Shovel  points  lasted  only  eight  to  ten 
hours  and  were  built  up  by  electric 
welding. 

The  bedrock  is  hard,  but  a  shaly 
layer  on  top  is  soft,  and  could  be 
broken  up  and  removed  by  the  buck¬ 
et.  The  overburden,  about  3  to  6  ft. 
thick,  was  taken  off  by  a  caterpillar 
bulldozer,  and  piled  to  one  side,  mak¬ 
ing  a  solid  footing  for  the  dragline. 
A  smaller  caterpillar  was  used  as  a 
utility  machine,  for  hauling  supplies 
or  aiding  in  dam  construction. 

One  of  the  disadvantages  of  using 
a  dragline  in  recovery  of  gold  from 
placer  gravels  is  that  the  constant 
churning  up  of  the  gravel,  due  to  the 
intermittent  operation  of  the  bucket. 


tends  to  result  in  the  gold  particles 
settling  to  the  bottom,  making  recov¬ 
ery  difficult  and  incomplete.  This  is 
particularly  true  where  the  gold  is 
more  or  less  concentrated  on  the  bed¬ 
rock,  which  is  difficult  to  clean  with 
the  bucket,  and  which,  on  the  Curuan 
River,  was  too  hard  to  be  broken  up. 
Early  operators  were  unable  to  get 
a  good  recovery  from  the  ground  in 
consequence,  which  yielded  only  50 
per  cent  of  the  tested  values.  By 
using  a  heavier  bucket,  better  results 
were  obtained,  and  the  unusual  idea 
was  also  adopted  of  dumping  some  of 
the  clayey  overburden  on  the  bedrock 
when  it  was  reached,  then  picking  up 
the  clay  again  and  putting  it  through 
the  washing  plant.  It  was  found  that 
the  clay  acted  as  “a  gold  catcher,” 
and  recovered  much  of  the  gold  that 
had  found  its  way  to  the  bedrock 
and  was  not  recoverable  by  other 
means.  The  results  were  gratifying 
in  additional  gold  recovery.  From 
43,500  cu.yd.  washed  in  a  month’s 
time,  27,123  pesos  was  recovered,  or 
0.62  peso  per  cubic  yard,  compared 
with  a  value  according  to  the  test  pits 
of  0.692  peso  per  cubic  yard,  indicat¬ 
ing  a  recovery  of  89.5  per  cent  of 
the  assay  value  of  the  gravel. 

Some  35  men  were  employed  at  the 
mine,  including  an  American  staff  of 
a  superintendent,  a  general  foreman, 
and  two  skilled  dragline  operators. 
The  over-all  costs  of  operation,  before 
capital  charges,  depreciation,  or  de¬ 
pletion,  were  0.23  peso  per  cubic  yard, 
comparing  well  with  California  costs 
of  8  to  16c.  per  cubic  yard  on  instal¬ 
lations  of  similar  capacity.  The  orig¬ 
inal  capital  costs  were  naturally 
much  higher  than  in  the  United  States, 
due  to  ocean  freight  charges,  trans¬ 
portation  into  the  interior,  and  high¬ 
er  costs  for  erection  and  construction. 
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Compressed  Air 

A  critical  review  of  the  subject 

Walter  S.  Weeks 
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IN  REVIEWING  the  various  pub¬ 
lished  formulas  for  drop  in  pres¬ 
sure  in  compressed-air  lines,  it 
became  increasingly  evident  that 
an  engineer  in  the  field,  without  a 
library  at  his  disposal,  would  find  it 
difficult  not  only  to  evaluate  the  valid¬ 
ity  of  the  various  formulas,  but  even 
to  use  them,  because  of  misprints  or 
insufficient  definition  of  symbols.  As 
to  applying  some  of  the  formulas  at 
different  altitudes,  it  would  be  quite 
impossible  without  deriving  the  for¬ 
mulas. 

As  compressed  air  fiows  through  a 
pipe  the  turbulence  causes  the  conver¬ 
sion  of  mechanical  energy  into  heat, 
with  consequent  drop  in  pressure.  As 
the  pressure  drops,  the  velocity  in¬ 
creases,  so  that  the  air  is  continually 
accelerated  as  it  fiows. 

Expansion  is  continually  taking 
place  in  the  pipe,  and  the  work  of 
expansion  is  converted  into  heat  and 
increase  of  kinetic  energy.  The  in¬ 
crease  in  kinetic  energy  in  a  properly 
designed  pipe  line  is  negligible  in  its 
effect  both  on  pressure  drop  and  tem¬ 
perature,  and  so  may  be  disregarded. 
Expansion  cools  the  air,  but  the  equiv¬ 
alent  of  the  work  done  by  the  expan¬ 
sion  becomes  heat  and  goes  back  into 
the  air  and  heats  it  to  the  original 
temperature;  so  it  may  be  stated  that 
once  the  pipe  has  reached  the  tem¬ 
perature  of  the  surroundings,  the  air 
from  that  point  on  flows  along  at  con¬ 
stant  temperature.  The  only  factors 
that  might  cause  cooling  are  the  in¬ 
crease  in  kinetic  energy,  and  the 
Joule-Thompson  effect,  but  both  are 
negligible. 

The  Hydraulic  Formula  —  The  pa¬ 
rent  of  the  valid  air  flow  formulas  is 
the  hydraulic  formula  for  turbulent 


flow,  with  an  added  term  representing 
the  effect  of  expansion  in  a  duct  of 
constant  area,  which,  stated  in  its  en¬ 
tirety,  is  as  follows: 


f  w  L  ,  W 

AP  =  - -j-  Av 

R  2g  Ag 

AP  =  Drop  in  pressvire  in  lb.  per  sq.ft. 

/  =  Friction  factor. 
w  =  Density  in  lb.  per  cu.ft. 

V  =  Average  velocity  in  ft.  per  sec. 

L  =  Length  of  duct  in  feet. 
g  =  Acceleration  due  to  gravity  (32.2). 

R  =  Hydraulic  radius,  ^  Perimeter^ 
feet. 

W  =  Weight  of  air  flowing  per  sec. 

A  =  Cross-sectional  area  of  duct  in  sq.ft. 
Av  =  Change  in  velocity  in  length  L. 


The  second  term  on  the  right-hand 
side  of  the  equation  shows  the  effect 
of  increase  in  velocity  on  the  pressure 
drop.  This  may  be  neglected,  as  its 
effect  is  small.  The  hydraulic  radius 


of  a  circular  pipe  is  where  D  is 


the  internal  diameter  in  feet,  so  the 
formula  becomes 


4if  wLi^ 

D2. 


(1) 


Constant  -  Density  Formulas  —  The 
simplest  and  much-used  formulas  for 
the  flow  of  air  take  no  cognizance  of 
the  change  in  density  and  increase  in 
the  velocity  of  the  air  as  it  flows  along 
the  pipe.  For  ventilation  work,  where 
constant  density  is  assumed,  formula 
(1)  is  thrown  into  the  form 


AP  = 


ewS  F* 
A 


(2) 


AP  =  Drop  in  pressme  in  lb.  per  sq.ft. 
c  =  Friction  factor. 
w  =  Density  in  lb.  per  cu.ft. 

S  =  Rubbing  surface  in  sq.ft.  (Perimeter 
X  Length) 


V  =  Average  velocity  in  ft.  per  min. 

A  =  Cross-sectional  area  in  sq.ft. 

The  factors  c  x  w  are  often  united  to 
form  the  factor  K  and  the  formula 
with  K  replacing  c  x  w  is  known  as  the 
Atkinson  formula.  The  factor  K  is 
usually  evaluated  for  a  density  of 
0.075  lb.  per  cu.ft.,  so  if  the  air  under 
consideration  is  at  some  other  density, 
X,  the  value  of  K  must  be  multiplied 

0.075 

The  following  relation  holds  be¬ 
tween  factors  c  and  / 


2g  X  3,600 

Coming  now  to  compressed  air,  the 
most  widely  used  constant  density  for¬ 
mula  is  that  of  Harris.^ 


Ap  = 


C  LQ 
r 


(3) 


Ap  =  Drop  in  pressure  in  lb.  per  sq.in. 

C  =  Experimental  factor. 

L  =  Length  of  pipe  in  feet. 

Q  =  Volume  of  “  free  air "  flowing  per 
second  in  cu.ft. 

r  =  Ratio  of  compression  at  entrance  of 
pipe. 

(Absolute  Pressure  of  Air\ 
Atmospheric  Pressure  J 

d  =  Actual  internal  diameter  in  inches. 

The  term  “free  air”  is  used  differ¬ 
ently  in  different  formulas.  “Free 
air”  in  the  accepted  use  of  the  term 
means  atmospheric  air  measured  at 
the  temperature  and  pressure  of  the 
particular  place.  In  some  formulas 
“free  air”  means  air  measured  at  an 
assumed  pressure  and  temperature. 
Such  air  should  be  termed  “standard 
air.”  The  pressure  of  such  is  usually 

1  Harris,  E.  G. ;  Bulletin  of  the  School  of 
Mines  and  Metallurgy,  University  of  Mis¬ 
souri,  Yol.  1,  No.  4,  1912. 
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assumed  to  be  14.7  lb.  per  sq.iu.  and 
the  temperature  60  deg.  F.,  but  these 
values  can  be  anything  if  the  assump¬ 
tions  are  stated. 

The  term  “free  air*’  as  used  in  the 
Harris  formula  means  atmospheric 
air  measured  at  the  temperature  and 
pressure  of  the  place,  which  is  the 
correct  use. 

To  understand  the  Harris  formula 
it  is  necessary  to  consider  a  few  points 
in  its  derivation.  Starting  with  for¬ 
mula  (1),  Q  enters  the  formula  by 


O’* 

substituting  for  u®. 


To  determine 


the  volume  of  compressed  air,  assum¬ 
ing  its  temperature  is  the  same  as 
that  of  the  atmospheric  air,  it  is  neces¬ 
sary  to  divide  Q  by  r,  the  ratio  of 
compression,  so  r®  enters  the  denomi¬ 
nator.  In  the  derivation,  w  at  the 
start  is  the  density  of  atmospheric 
air,  so  if  compressed  air  is  flowing,  w 
must  be  multiplied  by  r,  and  this  can¬ 
cels  an  r  in  the  denominator,  leaving 
r  in  the  denominator.  The  formula 
would  be  more  accurate  if  Q  were  the 
number  of  cubic  feet  at  atmospheric 
pressure  and  at  the  temperature  of  the 
compressed  air. 


Experimental  Factor 

The  experimental  factor  C,  then, 
contains  the  friction  factor  multiplied 
by  the  density  of  atmospheric  air  at 
Rolla,  Mo.,  together  with  certain  con¬ 
stants.  Thus,  if  a  calculation  is  to  be 
made  at  an  altitude  differing  from 
that  at  Rolla,  the  factor  C  must  be 
multiplied  by 

barometric  pressure  at  place  in  lb.  per  sq.iu. 

lO 

assuming  that  the  temperature  is  the 
same  as  when  C  was  determined.  The 
constant  density  formula  should  be 
used  only  when  the  drop  in  pressure 
is  small.  It  assumes  that  the  drop  in 
pressure  is  proportional  to  the  length 
of  the  pipe.  This  is  not  true,  for  with 
decreasing  density  and  increasing 
velocity,  with  steady  flow  the  drop  in 
pressure  in  each  increment  of  length 
is  greater  than  in  the  preceding  in¬ 
crement. 

To  paint  an  accurate  mathematical 
picture  of  what  happens,  it  is  neces¬ 
sary  to  take  into  consideration  the 
changing  density  and  increasing  veloc¬ 
ity  by  integration.  The  resulting  for¬ 
mula  which  I  have  derived  is  one  of 
its  many  forms: 

Pi*  -  Pj*  = - ^ -  (4) 

Pi  =  Absolute  pressure  at  start  in  lb.  per 
sq.in. 

pt  =  Absolute  pressure  at  end  in  lb.  per  sq.in. 
/  =  Friction  factor. 

Qg  =  Cubic  feet  per  min.  flowing  measured 
at  14.7  lb.  per  sq.in.  and  60®  F. 

T  =  Absolute  temperature  of  air  in  pipe  in 
deg.  F.  (Fahrenheit  deg.  -1-  4W) 

L  =  Length  of  pipe  in  feet. 
d  =  Actual  internal  diameter  in  inches. 


Any  of  the  formulas  derived  from 
formula  (1)  by  methods  of  integra¬ 
tion  may  be  reduced  to  this  form.  No 
valid  formula  can  give  the  drop  in 
pressure  directly. 

In  formula  (4)  the  temperature 
may  be  assumed  to  be  60  deg.  F.  and 
the  factors  0.00021x520x/  combined 
into  a  factor  m.  This  formula  then 
takes  the  form 


Pi*  —  P2* 


m  Q?  L 


(5) 


Some  claim  the  value  of  m  should 
be  0.0005  and  some  use  0.0006.  In 
any  ease  m  contains  an  approximate 
average  value  of  /.  In  handbooks  the 
quantity  term  is  defined  as  “free  air” 
per  minute,  which,  as  seen  from  the 
derivation,  is  not  the  “free  air”  used 
in  the  Harris  formula,  but  air  meas¬ 
ured  at  a  definite  temperature  and 
pressure.  This  formula  has,  in  my 
opinion,  no  virtue. 

The  Unwin  formula®  is 


Pi*- 


P2*  = 


Pi*  Ui*/L 
gC  Tm 


(6) 


Pi  =  Initial  absolute  pressure  lb.  per  sq.ft. 
Pi  =  Final  absolute  pressure  lb.  per  sq.ft. 
Ui  =  Initial  velocity  ft.  per  sec. 

/  =  Friction  factor. 

L  =  Length  of  duct  in  feet. 
g  =  32.2. 

C  =  Gas  constant  for  air  (53.3). 

T  =  Absolute  temperature,  deg.  F. 
m  =  Hydraulic  radius  in  feet. 


This  formula  may  be  reduced  to 
formula  (4)  and  the  /  is  the  same  as 
in  formula  (4). 

The  Friction  Factor  — The 
roughness  of  the  pipe  exerts  the 
greatest  influence  on  the  value  of 
the  friction  factor. 

Many  experiments  in  the  flow  of 
fluids  have  shown  that  the  friction 
factor  /  for  similar  ducts  is  a  func- 

.  ,  .  dSV  ^ 

tion  of  the  expression — — — where  a 

is  the  diameter,  S  the  density,  F  the 
velocity,  and  Z  the  viscosity.  This 
expression  is  called  the  Reynolds’ 
number.  The  larger  the  value  of 
Reynolds’  number,  the  smaller  the 
value  of  /.  The  doctrine  of  similar¬ 
ity  extends  even  to  the  degree  of 
roughness  of  the  pipe.  A  pipe  that  is 
twice  as  large  is  not  ordinarily  twice 
as  rough,  so  a  curve  showing  the  fac¬ 
tor  plotted  against  Reynolds’  number 
must,  in  any  event,  be  made  for  every 
size  of  pipe. 

In  recent  work  in  hydrodynamics 
the  factor  4  from  the  hydraulic  radius 
is  combined  with  /,  so  that  the  fric¬ 
tion  factor  in  much  of  the  hydraulic 
data  is  four  times  as  large  as  the 
value  of  /  used  in  this  paper  for  any 
given  value  of  the  Reynolds’  number. 
I  have  omitted  the  factor  4  to  con¬ 
form  with  most  of  the  writers  on  air 
flow. 

The  Reynolds’  number  does  not 

*  Unwin.  W.  C. :  “On  the  DeTelopment  and 
Transmission  of  Power,”  Longmans,  Green 

&  Company,  1894. 


change  as  the  air  flows  along  the  pipe, 
because  density  x  velocity  remains 
constant.  The  number  may  be  com¬ 
puted  at  the  start  of  the  pipe  line. 

The  only  experiments  on  compressetl 
air  flow  that  I  have  observed  correlat¬ 
ing  /  with  the  Reynolds’  number  were 
made  on  a  pipe  with  a  nominal  dia¬ 
meter  of  1;J  in.  The  value  of  the 
friction  factor  did  not  decrease  with 
increase  of  Reynolds’  number,  but 
showed  a  fairly  constant  value  of  a 
little  over  0.007.  It  is  possible  that 
the  increase  in  velocity  sets  up  a  type 
of  turbulence  which  is  not  quite  the 
same  as  in  constant  density  flow. 

Mine  Air  Density 

In  mine  work  the  density  of  the 
air  is  not  much  different  from  the 
density  existing  at  the  time  the  fac¬ 
tors  to  be  used  were  determined.  The 
effect  of  viscosity  which  depends  only 
on  temperature  is,  according  to 
Fritzsche,  negligible.  If  the  friction 
factor  decreases  with  increasing  veloc¬ 
ity,  the  only  effect  of  using  velocity 
beyond  the  range  of  good  practice 
would  be  to  have  a  factor  a  little 
smaller  than  was  estimated. 

Considering  the  diflBculty  of  obtain¬ 
ing  values  that  check,  even  in  consec¬ 
utive  runs,  and  considering  the  varia¬ 
tions  in  the  surface  of  the  pipe,  it  is 
my  belief  that  expressions  for  the 
factor  involving  only  the  pipe  diam¬ 
eter  are  sufficiently  accurate  for  all 
work. 

The  difficulty  in  obtaining  identical 
friction  factors,  with  all  conditions 
apparently  the  same,  is  probably  due 
to  the  varying  amounts  of  condensed 
water  and  oil  on  the  surface.  A  pipe 
with  a  wetted  surface  has  a  higher 
friction  factor  than  a  dry  one.  This 
was  demonstrated  by  L.  M.  K.  Boel- 
ter  and  Robert  Kepner  in  experiments 
carried  out  in  the  Department  of 
Mechanical  Engineering  of  the  Uni¬ 
versity  of  California. 

Great  difference  in  density  undoubt¬ 
edly  does  affect  the  factor,  as  is  indi¬ 
cated  in  the  Reynolds’  number.  The 
factor  for  ventilating  air  is  higher 
than  the  factor  for  compressed  air  in 
the  same  size  of  duct. 

The  Harris  Equation — The  value  of 
C  for  the  Harris  formula  (3)  is  de¬ 
fined  by  the  formula 

^  0.1,025 

^  d<Ml 

C  =  Experimental  factor. 
d  =  Actual  inside  diameter  of  pipe  in  inches. 

The  value  of  C  was  calculated  from 
measurements  inserted  in  formula  (3), 
a  constant-density  formula,  but  Harris 
used  such  short  lengths  of  pipe  that 
the  effect  of  changing  density  would 
not  be  sufficient  to  invalidate  it. 

As  seen  in  formula  (4),  the  tem¬ 
perature  of  the  compressed  air  affects 
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the  drop  in  pressure,  and  the  Harris 
formula  does  not  take  this  into  con¬ 
sideration. 

It  must  be  remembered  that  C  is 
analogous  to  K  in  the  Atkinson  for¬ 
mula,  as  it  has  a  density  of  about 
0.073  concealed  in  it  as  a  factor. 
Using  this  density  and  32.2  for  g, 

/=  0.079  C 

The  accompanying  table  gives  Har¬ 
ris’s  values  of  C  and  the  values  of 
/  computed  therefrom. 

From  personal  observation,  I  am 
quite  sure  the  factor  for  l^-in.  pipe, 
which  is  near  one  end  of  the  range,  is 
correct. 

An  accurate  check  for  the  large 
pipes  should  he  obtained  from  the  Un¬ 
win  formula  for  f,  which  is  based  to 
a  considerable  extent  on  the  work  on 
the  large  mains  of  Paris. 

The  Unwin  Formiila  for  — 
3.6\ 

V 

d  is  the  diameter  in  inches. 

For  a  12-in.  pipe 

/  =  0.0027  ^1  -h  0.0035 

By  the  Harris  formula  /= 0.0038.  I 


/  =  0.0027  (  1  -1- 


son  formula  is  used  with  a  value  of 
0.0000000015  for  a  density  ol 
0.075  lb.  per  cu.ft. 

Friction  Formulas  With  Fractional 
Indices — If  an  expression  for  the  fric¬ 
tion  factor  in  terms  of  various  factors 
such  as  density  and  velocity  is  evolved, 
this  expression  is  sometimes  multiplied 
into  the  friction  formula,  usually  re¬ 
sulting  in  a  formula  with  fractional 
indices.  It  is  much  better  to  keep  / 
separate  in  the  formula. 

Solution  of  the  Friction  Formula 
(4) — The  easiest  way  to  solve  the  for¬ 
mula  with  the  'slide  rule  is  as  follows : 


Pi*  -  Pj* 


fQ?TL 


Call  the  right  hand  side  n  and  factor 
—  Pj*  into  (pi  +  Pj)  (pi  —  Pj) 

Then 

Pj  P*  -  ^  -  2pj  _ 


Calculate  n  with  the  slide  rule  and 
divide  by  2p  i,  which  is  known,  and  an 
approximate  result  is  obtained  for  Ap. 
Subtract  this  from  2pi  and  divide 
again.  Two  or  three  divisions  are 
enough. 

If  it  is  desired  to  find  the  diameter 
to  transmit  a  given  amount  of  air 
with  a  given  drop  in  pressure,  solve 


0.00021  X0.0054X  (568)*  X 560  X  6,000 
(3.55)® 

Pj*  =  VlO.OOO  -  1,817 
Pi  =  90.5  lb.  per  sq.in.  abs. 

Ap  =  Pi  —  Pi  =  100  —  90.5  =*  9.5  lb. 
per  sq.in. 

Solution  of  Same  Problems  by 
Means  of  Tables  for  Harris  Formula 
— Always  use  the  tables  that  give  a 
factor  to  be  divided  by  the  ratio  of 
compression  to  obtain  drop  in  pres¬ 
sure.  For  850  cu.ft.  of  “free  air”  in 
3i-in.  pipe  the  factor  given  is  24.4. 
This  divided  by  10,  the  ratio  of  com¬ 
pression,  gives  2.44  lb.  per  sq.in.  for 
1,000  ft.  For  5,000  ft.  the  drop  is 
12.20  lb.  per  sq.in. 

Solution,  Applying  Suggested  Cor¬ 
rections — 850  cu.ft.  of  air  at  70  deg. 
560 

=850x^r7r7r=900  cu.ft.  at  100  deg.,  the 
530 

line  temperature. 

The  factor  for  900  cu.ft.  is  27.4. 
Dividing  by  10,  the  ratio  of  compres¬ 
sion,  the  drop  in  pressure  is  2.74  per 
1,000  ft.  For  5,000  ft.  the  drop  in 
pressure  is  13.70  lb.  per  sq.in.  Apply¬ 
ing  the  barometric  correction  for  fac¬ 
tor  C, 

j^X  13.70  =  9.65 


Harris's  Values  of  C  and  the  Values  of  f  Computed  From  Them 


Nominal 

Diam.  in.  %  %  1  2  2%  3  314  4  4^  6  6  8  10  12 

C  0  170  0  107  0.099  0.091  0.087  0.084  0.081  0.0765  0.0716  0.0685  0.066  0.0635  0.0615  0.058  0.0535  0.05  0.048 

J  0.013  0.0085  0.00T8  0.0072  0.0069  0.0066  0.0064  0.0060  0.0057  0  0054  0.0052  0.0050  0.0049  0.0046  0.0042  0.0040  0.0038 


think  that  the  Unwin  formula  gives 
too  high  results  on  small  pipes.  For 
l^-in.  pipe 

/  =  0.0027  ^1  -1- 

as  compared  with  0.0072  from  the 
Harris  experiments. 

The  factor  m  in  formula  (5)  should 
yield  nearly  average  results  for  f.  The 
values  for  the  two  different  values  of 
m  in  use  would  be 


M),  0.0098 


0.0005 

^  0.00021  X520 


0.0046 


/  =  0.0006  ^  Q  0055 

^  0.00021  X520 

According  to  Harris,  these  are  the 
factors  for  6-in.  and  3i-in.  pipes.  I 
believe  that  the  use  of  the  Harris 
values,  although  derived  from  a  rather 
questionable  formula,  will  give  suffi¬ 
ciently  accurate  results  over  the  en¬ 
tire  range  of  sizes. 

Ventilation  Work — For  ventilation 
work  where  pressures  are  high  enough 
to  require  a  centrifugal  blower  or  pos¬ 
itive  pressure  blower,  I  would  recom¬ 
mend  the  use  of  formula  (4)  with  a 
value  for  /  of  0.005  for  sheet-metal 
pipe  in  perfect  condition,  in  sizes  12 
in.  and  over. 

For  low-pressure  work  the  Atkin- 


the  formula  for  d.  The  factor  /  is  not 
known  because  d  is  not  known.  De¬ 
termine  d  approximately  from  one  of 
the  tables  for  the  Harris  formula  (3) 
which  can  be  found  in  various  sources 
of  compressed  air  data.  A  table  can 
be  found  in  a  recent  booklet  published 
by  the  Compressed  Air  Institute,*  and 
also  in  reference^  cited. 

Select  proper  value  of  /  from  table 
g^ven  in  this  paper.  If  the  d  now 
determined  with  formula  (4)  differs 
much  from  the  one  found  from  use 
of  table,  select  new  value  for  f  and 
repeat. 

Type  Problem — It  is  desired  to 
transmit  850  cu.ft.  of  free  air  through 
5,000  ft.  of  3i-in.  pipe.  The  temper¬ 
ature  of  the  atmospheric  air  is  70 
deg.,  and  the  barometric  pressure  is 
10  lb.  per  sq.in.  The  temperature  of 
the  air  in  the  pipe  line  is  100  deg.  F. 
The  gage  pressure  is  90  lb.  per  sq.in. 
at  the  start.  What  is  the  drop  in 
pressure? 

,  ,  0.00021/0*  TL 

Pi*  =  Pi* - ^ - 

/  from  table  is  0.0054 

0.  .  850  Xj^xg.568 
d  =3.55 

pi*  =  (100)*- 


which  checks  closely  with  the  result 
given  by  formula  (4). 

Summary — The  flow  of  air  in  pipes 
is  discussed.  The  origins  of  the  dif¬ 
ferent  formulas  for  drop  in  pressure 
are  shown  and  the  limitations  and 
advantages  of  the  different  formulas 
indicated. 

The  nature  of  the  friction  factor  is 
discussed  and  a  table  of  suitable  values 
provided. 

It  is  recommended  that  for  com¬ 
pressed-air  work  the  formula  derived 
by  integration  from  the  turbulent  flow 
formula  be  used,  and  that  the  friction 
factors  be  the  values  derived  from 
the  work  of  Harris  as  presented  in 
the  table  that  is  presented  immediately 
above. 

For  high-pressure  ventilating  work 
the  same  formula  should  be  used  with 
a  constant  friction  factor. 

It  must  be  realized  that  tests  are 
usually  made  on  pipes  in  good  condi¬ 
tion.  If  a  pipe  is  rusty  the  friction 
factor  is  increased.  With  old  pipe, 
it  might  be  well  even  to  double  the 
friction  factors  given.  To  my  knowl¬ 
edge,  no  definite  data  on  the  subject 
with  respect  to  formulas  for  old  or 
rusted  pipe  exist. 

*  Trades  Standards,  Compressed  Air  In¬ 
stitute,  90  West  St.,  New  York,  N.  Y. 
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Copper  Finds  Widening  Use 

In  Industry 

The  metal  has  become  an  important  alloying 
element  for  steel  and  cast  iron 


EW  MINING  ENGINEERS 
appreciate  the  extent  to  which 
the  iron  and  steel  industry  uses 
copper  as  an  alloying  element. 
Men  familiar  with  the  industry  esti¬ 
mate  that  in  the  past  year  from  ten 
to  fifteen  thousand  tons  of  copper  was 
consumed  in  the  form  of  alloy  addi¬ 
tions  to  steel  and  cast  irons.  This 
market  is  expanding  as  the  effects  of 
copper  on  the  properties  of  iron  and 
steel,  its  useful  applications,  and  its 
limitations  become  better  known  to  the 
producers  and  the  users  of  iron  and 
steel  products. 

The  first  deliberate  use  of  copper 
in  steel  occurred  some  thirty  years, 
when  copper-bearing  steels  were  made 
with  claims  for  improved  corrosion  re¬ 
sistance.  Though  long  contested,  these 
claims  were  justified.  It  is  now  known 
that  about  a  quarter  of  1  per  cent  of 
copper  (4  or  5  lb.  of  copper  per  ton 
of  steel)  doubles  or  triples  the  life  of 
steels  exposed  to  ordinary  atmospheric 
corrosion.  Greater  proportions  of  cop¬ 
per  alone  do  not  normally  confer  addi¬ 
tional  corrosion  resistance,  so  that  the 
term  “copper-bearing  steels”  has  come 
to  mean  specifically  steels  containing 
from  two-  to  three-tenths  of  1  per  cent 
of  copper.  In  1937,  4,600  tons  of  new 
copper  was  reported  used  in  the  manu¬ 
facture  of  copper-bearing  steels.* 

Only  in  the  last  few  years  has  metal¬ 
lurgical  research  brought  further  prac¬ 
tical  progress  in  the  use  of  copper 
in  steel  and  iron,  but  recent  advances 
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Research  Engineer 
Battelle  Memorial  Institute 
Columbus,  Ohio 


have  been  great.  The  steel  manufac¬ 
turers,  the  foundries,  and  the  copper 
industry  itself  have  all  made  contribu¬ 
tions,  with  the  result  that  copper  now 
ranks  as  an  important  alloying  ele¬ 
ment  for  steel  and  east  iron. 

Corrosive  Resistance 

Wrought  Steels — The  use  of  0.25 
per  cent  of  copper  to  improve  the 
corrosion  resistance  of  wrought  steel 
has  been  mentioned.  In  1926  a  new 
Toncan  metal  was  developed  by  the 
Republic  Steel  Company.  This  steel 
contained  up  to  0.5  per  cent  copper 
combined  with  0.10  to  0.25  per  cent 
molybdenum,  and  had  still  better  rust 
resistance.  Quite  recently  it  has  been 
found  that  one-tenth  of  1  per  cent  of 
phosphorus  likewise  accents  the  cor¬ 
rosion-resistant  effects  of  copper,  par¬ 
ticularly  with  copper  in  excess  of  the 

*  Yearbook  of  the  American  Bureau  of 
Metal  Statistics,  1938.  Assuming  that 
residual  copper  in  average  open-hearth  steel 
runs  approximately  0.10  per  cent,  this  con¬ 
sumption  of  new  copper  would  result  from 
the  manufacture  of,  roughly,  3,000,000  tons 
of  copper-bearing  steeL 


usual  0.25  per  cent.  The  copper-bear¬ 
ing  plain  steels  and  alloy  steels  of  this 
type  now  find  wide  acceptance,  par¬ 
ticularly  for  services  demanding  good 
resistance  to  atmospheric  corrosion, 
even  though  much  of  this  tonnage  is 
given  primary  protection  by  galvaniz¬ 
ing  or  painting,  or  both. 

A  development  of  greater  signifi¬ 
cance  to  the  copper  industry  is  the  ad¬ 
vent  of  the  so-called  low-alloy,  high- 
strength  steels  that  have  appeared  in 
the  last  five  years.  Almost  every  steel 
producer  now  makes  one  or  more  of 
these  steels.  They  are  “proprietary 
steels,”  each  given  an  identifying  trade 
name.  In  the  as-rolled  condition,  com¬ 
bining  high  strength  with  corrosion 
resistance,  weldability  and  relatively 
low  cost,  they  form  a  new  and  unique 
group  of  steels. 

Low-alloy,  high-yield  strength  steels, 
to  give  them  their  full  designation 
which  recognizes  the  current  design 
emphasis  on  yield  strength  rather  than 
tensile  strength,  are  produced  chiefly 
as  plate,  sheet,  light  structural  shap>es, 
and  wire.  Table  I  gfives  representa¬ 
tive  compositions  and  corresponding 
properties  of  several  of  the  group. 
These  steels  can  be  welded  without 
adverse  effects.  It  will  be  noted,  in 
comparing  them  with  ordinary  struc¬ 
tural  steel,  that  the  yield  strengths 
have  been  materially  increased  with  a 
relatively  smaller  increase  in  tensile 
strength  and  practically  no  drop  in 
per  cent  elongation. 


Table  I — Representative  Compositions  and  Corresponding  Properties  (Not  Specification  Limits).  Low-Alloy 
Steels  for  Welding  Without  Preheating  or  Stress-Relieving  Annealing.* 


Usual  requirements:  50,000  Ib.  per  sq.  in.  min.  yield  strength,  21%  elongation  on  8  in.  up  to  1^.  plate,  longitudinal  specimens. 

As  rolled  t  -  1-in.  plate  or  1-in.  rod  xinless  noted. 

ib.  per  sq.  in.  Elonga-  Redue* 


Approximate  Compoeition  - - ■ - >  tion  on  tion  of 

- - - ,  Yield  Tensile  8  In.  Area, 


No. 

c  % 

Si  % 

Mn  % 

P  % 

Cu  % 

Cr  % 

N;  %  Mo  % 

V  % 

Strength 

Streng^ 

% 

% 

A 

0.20 

0.15 

0.50 

••••  •••• 

32,000 

60.000 

25 

55-60 

1 

0.13 

0.15 

0.90 

.... 

6. ’26  (0) 

•  •  •  • 

....  0.50(5) 

50.000 

80,00) 

23 

55 

2 

0.16 

0.20 

1.20 

0.20  (a) 

•  ••• 

o.'io  (d) 

60.000 

80.000 

21  (.) 

60-70 

3 

0.14 

0.70 

1.10 

0.20  (a) 

0.50 

50.000 

75.000 

25 

40 

r  4 

0.08 

0.05 

0.38 

o.'ii 

0.65 

•  •  •  • 

6!75  6!i6 

50.000 

70.000 

27 

60 

5 

0.09 

0.40 

0.70 

0.10 

0.60 

0.25 

0.33 

50.000 

75.000 

25 

. , 

6 

0.10 

0.50  max. 

0.75 

0.50 

0.25  max. 

0.25  max . 

50.000 

70.000 

25 

(c) 

7 

0.10 

0.30  max. 

0.60 

olio 

1.10 

♦  •  •  • 

0.55  _ 

50.000 

75.000 

25 

8 

0.09 

0.70 

1.40 

0.80  0.10 

55.000 

70.000 

25 

50 

9 

0.10 

6.’75 

0.20 

6.’ is 

0.40 

•  •••• 

50,000 

70,000 

25  C/) 

LlO 

0.08 

0.30  max. 

0.55 

.... 

1.00 

•  •  •  • 

2.00 

55.000 

75.000 

25 

60 

♦  From  Williams,  C.  E.:  “  Recent  Developments  in  the  American  Iron  and  Steel  Industry,”  JL  Iron  and  Steel  Institute,^  No.  II,  1938. 

A  Structural  steel,  (o)  Copper  content  when  copper  is  desired.  (6)  For  heavy  sections;  0.25%  mob’hdenum  for  light  sections,  (c)  Atmosphenc  corrosion 
resistance  greater  than  for  copper-bearing  steel  is  claimed  for  steels  Noe.  4-10.  (rf)  Content  slightly  above  the  usual  level  for  this  class,  due  to  fine  grain  conferred 
by  vanadium.  Manufacturers  allow  0.18%  carbon  max.  (s)  Elongation  28%  on  2  in.  (/)  On  2  in. 
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Copper  is  used  in  these  steels  in  pro¬ 
portions  ranging  from  0.20  to  1.40  per 
cent.  Up  to  0.5  per  cent,  in  conjunc¬ 
tion  with  other  elements,  notably  phos¬ 
phorus,  it  contributes  increased  cor¬ 
rosion  resistance.  The  claim  is  made 
for  some  of  these  steels  that  their 
resistance  to  ordinary  atmospheric  cor¬ 
rosion  is  two  or  three  times  that  of 
the  ordinary  copper-bearing  steels, 
which  means  an  indicated  life  of  six 
to  eight  times  that  of  the  plain  carbon 
steels. 

Above  0.5  per  cent,  copper  increases 
the  strength  as  well  as  the  corrosion 
resistance.  A  specific  effect  of  copper 


The  cost  of  the  low-alloy  high- 
strength  steels  to  the  users  lies  some¬ 
where  between  the  cost  of  the  plain 
carbon  steels  and  the  more  usual  run 
of  alloy  steels.  The  aggressive  pro¬ 
motional  work  of  the  large  steel  com¬ 
panies  and  some  of  the  large  fabri¬ 
cators  has  brought  acceptance  in  many 
industrial  applications. 

New  Steels  in  Mine  Cars 

An  example  drawn  from  the  mining 
industry  will  at  the  same  time  illustrate 
what  has  so  far  been  the  most  im¬ 
portant  use  of  these  new  steels  in  any 
field — that  is,  in  car  building.  In  1937, 


A  further  increase  in  strength  can 
be  obtained  in  the  copper  steels  by  a 
low- temperature  heat-treatment,  known 
as  precipitation  hardening.  When 
steels  containing  more  than  0.6  to  0.7 
per  cent  copper  are  held  at  tempera¬ 
tures  of  about  900  to  1,000  deg.  F. 
for  some  time,  a  marked  increase  in 
tensile  strength,  yield  strength  and 
Brinell  hardness,  accompanied  by  a 
small  loss  in  ductility,  occurs.  In  low- 
carbon  copper-alloy  steels  the  strength 
may  be  increased  by  over  10,000  lb. 
per  square  inch  by  this  treatment. 
With  higher-carbon  steels  and  in  the 
presence  of  other  alloying  elements  the 


Table  II — ^Mechanical  Properties  of  Plain  Copper  Cast  Steels.* 


Mechanical  Properties 


Chemical  Composition  Per  Cent 

Heat 

Treat- 

Tensile 
Strength 
Lb.  per 
Sq.  In. 

Yield 
Strength, 
Lb.  per 

Sq.  In. 

Elon¬ 
gation, 
per  cent 
in  2  In. 

Reduc¬ 
tion 
of  Area 
per  cent 

Brinell 

Hard¬ 

ness 

c 

Mn 

Si 

P 

S 

Cu 

%F. 

Low-Carbon  Steels 
0.19  0.63 

0.33 

0.012 

0.030 

Fully  Annealed 

_  1,600 

62,000 

42,000 

36.5 

59.8 

128 

0.16 

0.90 

0.40 

1.15 

N  -h  A 

73,250 

55,250 

32.0 

59.0 

137 

0.15 

0.60 

0.35 

1.66 

N  +  A 

76,750 

60,500 

29.0 

48.0 

152 

0.19 

0.63 

0.40 

1.88 

N-t- A 

76,250 

58,500 

31.0 

53.0 

152 

Medium 

0.^ 

Carbon  Steels 
0.75 

0.42 

0.029 

0.034 

1,650 

77,000 

43,500 

28.7 

44.5 

134 

0.31 

0.75 

0.42 

0.029 

0.034 

i.2i 

1,650 

90,000 

61,000 

24.8 

43.6 

161 

0.31 

0.75 

0.42 

0.029 

0.034 

1.76 

1,650 

90,500 

58,500 

24.5 

41.4 

159 

0.31 

0.82 

0.44 

2.13 

1,600 

86,750 

65,750 

25.9 

42.8 

152 

0.31 

0.75 

0.42 

0.034 

0.024 

Normalized 
_  1,650 

85,500 

54,500 

29.5 

53.4 

146 

0.31 

0.75 

0.42 

0.034 

0.029 

1.21 

1,650 

97,500 

68,000 

25.5 

51.0 

170 

0.31 

0.75 

0.42 

0.034 

0.029 

1.76 

1,650 

114,500 

86,000 

19.8 

42.0 

216 

Oil-Quenched  Steels 

0.32  0.80 

0.40 

0.014 

0.031 

Quenched  and  Drawn 

Quench  Draw 
_  1,650  1,200 

83,500 

53,500 

29.0 

60.4 

0.30 

0.83 

0.39 

1.30 

1,650  1,200 

99,000 

70,500 

25.0 

55.4 

... 

0.32 

1.52 

0.40 

1.28 

1,650  1,200 

111,500 

94,500 

21.0 

53.4 

Water-Quenched  Steels 
0.31  0.75 

0.42 

0.034 

0.029 

1,650  1,200 

92,500 

66,500 

26.0 

61.8 

164 

0.31 

0.78 

0.36 

6.52 

1,600  1,200 

98,000 

69,125 

26.2 

57.0 

183 

0.31 

0.75 

0.42 

0.034 

0.029 

1.21 

1,650  1,200 

104,500 

89,000 

20.5 

55.6 

198 

0.31 

0.75 

0.42 

0.034 

0.029 

1.76 

1,650  1,200 

113,000 

99,000 

18.8 

46.9 

216 

0.31 

0.75 

0.42 

0.034 

0.029 

2.40 

1,650  1,200 

116,500 

105,000 

20.0 

52.3 

222 

*  Greenridge,  C.  T.  and  C.  H.  Lorig:  "Properties  of  Some  Copper-Bearing  Cast  Steels.”  A.F.A.  Preprint  39-29.  May,  1939. 
0  N  -H  A=  6  hr.  at  1,650%  F.,  air  cooled,  1,575%  F.  for  1  hr.  furnace  cooled. 


is  its  tendency  to  increase  the  yield 
strength  much  more  than  the  tensile 
strength.  To  metallurgists  and  de¬ 
signers  a  high  ratio  of  yield  to  tensile 
strength  indicates  a  combination  of 
strength,  ductility,  and  toughness  which 
is  of  particular  advantage  in  the  con¬ 
struction  of  high-strength  low-weight 
equipment. 

Nickel  Aids  in  Rolling 

Some  special  provisions  may  be 
necessary  in  the  manufacture  of  cop¬ 
per-alloy  steel,  as  more  than  0.5  per 
cent  copper  may  affect  the  surface  in 
hot-rolling.  Good  surfaces  are  ob¬ 
tained  by  keeping  rolling  temperatures 
low  or  by  adding  small  amounts  of 
nickel.  Until  knowledge  of  these  spe¬ 
cial  precautions  became  available,  the 
surface  checking  of  the  copper  steels 
when  hot-rolled  led  to  the  erroneous 
conclusion  that  copper  steels  were  “hot 
short” — that  is,  brittle — so  that  they 
cracked  on  hot-working. 


the  Utah  Copper  Company  ordered  250 
new  100-ton  ears  to  move  ore  from 
Bingham  to  the  concentrators.  Cumo- 
loy,  a  copper-molybdenum  low-alloy 
steel,  was  specified  for  the  plates,  and 
Corten,  containing  chromium,  silicon, 
copper,  and  phosphorus,  for  the 
shapes.  Without  taking  full  advan¬ 
tage  of  the  high  physical  properties  of 
these  steels,  the  weight  of  the  car  was 
reduced  from  54,800  lb.  to  45,700  lb. 
A  single  locomotive  is  now  able  to 
haul  50  empty  cars  on  the  up-grade, 
back  haul,  where  formerly  the  limit 
was  43.  This  has  greatly  increased 
both  the  pay  load  and  the  tonnage  of 
loaded  movements. 

The  low-alloy  high-strength  steels 
have  found  many  other  applications 
where  high  stren^h  or  improved  cor¬ 
rosion  resistance  is  of  importance. 
They  are  being  used  for  all  types  of 
transportation  equipment,  mine  cars, 
trucks,  and  trailers,  as  well  as  for 
dredges,  derricks,  mill  buildings,  mine 
equipment,  stacks,  and  tanks. 


effect  referred  to  above  is  diminished. 

The  plain  copper-alloy  steels  con¬ 
taining  at  least  1  per  cent  copper  can 
also  be  heat-treated  in  the  usual  way 
to  gain  strength  with  increased  hard¬ 
ness.  As  the  strength  of  steel  is  in¬ 
creased  in  this  way,  the  ductility  de¬ 
creases  slightly,  just  as  when  carbon 
is  raised  in  the  plain  carbon  steels. 
This  loss  in  ductility  for  a  given  in¬ 
crease  in  strength  is  less  with  the  cop¬ 
per  steels  than  with  plain  carbon 
steels.  On  the  whole,  however,  the 
use  of  heat-treatments  to  secure  greater 
strengths  is  not  practiced. 

Copper  Increases  Tensile 
Strength 

In  steels  containing  from  0.20  to 
0.40  per  cent  carbon,  an  addition  of 
1  per  cent  copper  will  increase  the 
tensile  strength  about  20,000  lb.  per 
square  inch,  the  yield  strength  from 
15,000  to  20,000  lb.  per  square  inch, 
and  the  Brinell  hardness  about  35 


44 


Engineering  and  Mining  Journal — Vol.HO^o.lO 


Table  III — Composition  and  Mechanical  Properties 
oi  Copper-Alloy  Cast  Steels.* 


Part 

1  Clutch  pedal . 

2  Truck  ring  gears,  car¬ 

burized  parts . 

3  Centrifugal  castings . 

4  Rear  axle  housing  con¬ 

necting  rods . 

7  Truck  rear  axle  housing 

tube . 

8  Crank  shaft  bearing  sleeve. 

9  Piston . 


Abridged 

Cast-Steel  Analysis  Chart 

Carbon  Copper  Silicon 
0.15-0.35  1.50-2.00  0.60-0.80 

0.28-0.35  0.50-1.50  0.40  Max 
0.35-0.40  0.50-1.50  0.40  Max 


P  S 

Manganese  Chromium  Max.  Max. 
0.40-0.80  .  0.08  0.08 


0.30-0.45 

0.65-0.80 


0.90-1.20 

0.90-1.10 


0.05 

0.05 


0.05 

0.05 


0.35-0.40  0.50-1.50  0.40  Max  0.70-0.90 


0.10  0.08 


1.35- 1.55  .  0.90-1.10 

1.35- 1.60  1.50-2.00  0.85-1.10 

1.40-1.60  1.00-1.50  0.90-1.10 


0.40-0  60  0.08  Max  0.10  0.08 
0.70-0.90  0.40-0.50  0.10  0.08 

0.80-1.00  0.08-0.15  0.10  0.08 


Physical  Properties  of  Test  Bars 


Elastic 

Tensile 

Klonga- 

Limit, 

Strength, 

tion 

Krinell 

lype 

p.  8.  i. 

p.  8.  i. 

%  2  in. 

Hardness 

1 . 

53,800 

71,100 

18.5 

163 

Oi 

56,500 

78,000 

16.5 

170 

3 . 

62,000 

86,000 

16.0 

184 

4 . 

65,120 

90,750 

15.2 

187 

4 . 

108,150 

128,260 

10.0 

277 

7 . 

84,000 

103,000 

9.0 

207 

95,080 

120,250 

6.5 

255 

9 . 

85,000 

104,710 

7.5 

229 

Regular  malleable . 

...  38,000 

52,000 

15.7 

119 

Ford  malleable . 

43,000 

60,500 

14.0 

140 

0.30  C  Forged  steel . 

60,000 

85,000 

27.0 

165 

0.40  C  Forged  steel . 

80,000 

110,000 

20.0 

225 

Heat- 

Treatment 

Normalize 

(a) 

Normalise 
Normalize 
Hardened  (6) 
Normalise 
fe) 

(c) 


*  McCarroll,  R.  H.  Foundry,  Oct.  10,  1038,  pp.  30,  72-74. 

(a)  Carburize  and  direct  quench  or  reheat  and  oil  quench  and  draw  to  Rockwell  C  58-62.  (b)  Con¬ 

necting  rods,  oil  quenched  and  draw,  (e)'  1,650%  (F.  at  heat  20  min.,  air  cool  to  a  max.  of  1,200%  F.,  reheat 
to  1,400%  F.,  hold  for  1  hour,  furnace  cool  to  1,000%  F.  Parts  to  be  hardened  may  be  oil-quenched  and 
drawn. 

1 

Table  IV — Mechanical  Properties  Copper- Alloy  Cast  Irons.* 


Abridged 


Mechanical  Properties 


_ 

Tensile 

Strength 

Lb./Sq. 

In.(/ 

Transverse 

ui  xruii 

Brinell 

Hardness 

De¬ 

flection 

C 

Si 

Mn 

s 

P 

Cu 

Load6 

3.56 

1.10 

0.64 

0.10 

0.15 

0.21 

205 

32,836 

2356 

0.301 

3.47 

1.07 

0.87 

0.10 

0.15 

0.67 

217 

35,893 

2435 

0.238 

3.27 

1.07 

1.15 

0.09 

0.16 

1.06 

239 

38,900 

2550 

0.239 

2.97 

1.50 

0.69 

0.11 

0.13 

0.13 

225 

38,650 

2655 

0.239 

2.88 

1.55 

0.98 

0.11 

0.13 

1.10 

258 

44,595 

2853 

0.226 

3.32 

2.35 

0.69 

0.10 

0.25 

0.19 

217 

35,026 

2323 

0.257 

3.23 

2.28 

0.88 

0.08 

0.25 

0.94 

241 

37,286 

2427 

0.220 

♦  Schnee,  V.  H.:  “Copper  Has  Beneficial  Effect  on  Cast  Iron  Proi>ertie8.”  Foundry,  May,  1937. 
(a)  Transverse  bars  1.2-in.  diameter  tested  on  18-in.  centers,  (b)  Tensile  bars  machined  from  broken 
transverse  bars. 


Table  V — Specific  Applications  oi  Copper-Alloy  Cast  Irons 


Application 

T.  C. 

Si 

Mn 

Cu 

Mo 

Cr 

V 

Ni 

Lead  pots . 

Calorizing  pots . 

,  3.25 

1.25 

0.70 

1.50 

.... 

0.50 

.... 

.... 

Clutch  shell  for  crawler  crane. 

.  3.25 

2.00 

0.70 

1.00 

0.75 

0.20 

.  •  •  • 

Hoist  dnim . 

.  3.25 

1.50 

0.70 

1.50 

0.60 

•  •  •  • 

Brake  drum . 

.  3.30 

2.00 

0.70 

1.50 

O.M 

Brake  drum . 

.  3.15 

1.90 

0.65 

1.50 

6.10 

Brake  drum . 

.  2.90 

2.25 

0.70 

1.20 

0.65 

•  •  •  • 

Metal  molds . 

.  3.30 

2.20 

0.70 

1.50 

o.io 

Sheaves . 

.  3.25 

1.80 

0.70 

1.50 

•  •  .  • 

Sheaves . 

.  3.25 

2.00 

0.70 

1.25 

6.^ 

.  «  .  . 

•  •  •  • 

Cylinder  block . ' 

Cylinder  head . 

3.15 

2.00 

0.85 

0.75 

0.30 

0.60 

.... 

Cylinder  block . 

Cylinder  head . 

3.25 

1.90 

0.70 

0.75 

.... 

.... 

.... 

.  3.40 

1.60 

1.25 

0.75 

s  • 

■  ■IS 

Sluice  gates . 

^ill  valves . 

Hydraulic  nozzles . 

3.25 

1.50 

0.80 

1.20 

0.60 

1.50- 

Crankshafts,  diesel  and  gaso- 

2.80- 

2.00- 

0.60- 

0.10- 

.60- 

.20 

line  engines . 

3.10 

2.25 

0.80 

0.20 

1.00 

Max 

2.00 

Cylinder  blocks,  truck  diesel 

^  3.15- 

2.00- 

0.60- 

1.00- 

1.00- 

.70- 

0.10- 

3.35 

2.25 

0.80 

1.20 

1.10 

.90 

0.20 

Flywlieel  housing,  side  rails. 

3.20- 

1.80- 

0.60- 

0.40- 

.  15- 

.... 

steering  gradient,  farm  trac- 

3.40 

2.10 

0.80 

0.60 

.25 

tor . 

3.10- 

1.40- 

0.70- 

1.00 

.... 

Main  columns,  presses . . 

3.30 

1.60 

0.85 

points,  with  a  decrease  in  the  reduc¬ 
tion  of  area  and  the  elongation  of 
about  3  per  cent  when  heat-treated; 
that  is,  normalized  or  quenched  and 
tempered. 

Copper  Cast  Steels  —  In  the  cast 
steels,  copper  additions  not  only  raise 
the  strength  and  corrosion  resistance 
of  the  finished  casting,  but  in  many 
applications  increase  the  fiuidity  of 
the  molten  metal  so  that  intricate  parts 
or  thin  .sections  can  be  cast  more  satis¬ 
factorily. 

The  most  advantageous  copper  con¬ 
tent  in  cast  steel  is  from  1  to  2  piT 
cent.  Less  than  0.5  per  cent  has  little 
effect,  and,  although  the  strength  is 
increased  as  the  copper  content  is 
raised,  more  than  2.0  per  cent  copper 
tends  to  reduce  the  ductility  of  the 
steel. 

The  mechanical  properties  of  a  few 
typical  copper  alloy  cast  steels  after 
different  heat-treatments  are  shown  in 
Table  II. 

Use  of  the  precipitation-hardening 
heat-treatment  fits  in  nicely  with  the 
production  of  copper  steel  castings,  as 
many  eastings  are  now  given  a  heat- 
treatment  in  addition  to  the  customary 
annealing  or  normalizing  treatment 
The  low  temperatures  used  for  pre¬ 
cipitation  hardening  are  of  real  ad¬ 
vantage  when  the  casting  is  of  in¬ 
tricate  shape  and  when  hardening  by 
quenching  would  introduce  warping 
and  unequal  strains. 

Addition  of  1  to  2  per  cent  copper 
to  an  ordinary  plain  carbon  cast  steel 
results  in  an  increase  in  yield  strength 
of  10,000  to  20,000  lb.  per  square  inch, 
which  may  be  increased  an  additional 
20,000  lb.  per  square  inch  by  low- 
temperature  heat-treatment. 

In  many  applications  the  use  of 
other  alloying  elements  in  combina¬ 
tion  with  copper  results  in  greater 
improvement  in  properties  than  can 
be  secured  by  the  use  of  copper  alone. 
For  example,  copper-molybdenum  steel 
eastings  have  been  used  for  dredge 
and  mine  pumps  operating  under 
severe  corrosion  conditions. 

Copper-silicon  steel  has  been  used 
in  certain  parts  of  the  landing  gear 
of  recent  Boeing  transport  planes. 
The  steel  contains  0.12  to  0.20  per 
cent  carbon,  1.10  to  1.35  per  cent 
manganese,  1.0  to  1.25  per  cent  silicon, 
and  1.50  to  2.00  per  cent  copper,  with 
low  phosphorus  and  sulphur.*  A  de¬ 
scription  of  the  manufacture  of  these 
castings  and  a  discussion  of  the  rou¬ 
tine  tests  imposed  by  the  specifica¬ 
tions  for  steel  castings  for  airplanes 
is  given  in  an  article  by  Finlayson  pub¬ 
lished  in  the  Aero  Digest  for  July, 
1939. 

Copper-alloy  steels  of  this  general 
type  have  been  brought  to  a  high 
degree  of  development  by  the  Ford 
Motor  Company.  Table  III  gives  the 


*U.  S.  Patent  2.034.136. 


compositions  and  the  corresponding 
physical  properties  of  a  number  of 
copper  alloy  steels  used  by  this  com¬ 
pany. 

Copper-Alloy  Cast  Irons  —  In  the 
past  few  years  the  use  of  copper  in 
cast  iron  has  experienced  a  large  in¬ 
crease.  In  general,  copper  increases 
the  fluidity  of  cast  iron  and  improves 
its  casting  qualities.  It  hardens  the 
matrix,  refines  the  graphite,  and  closes 


the  grain  or  “tightens”  the  iron.  Cop¬ 
per  also  improves  the  machinability  of 
low-silicon  cast  irons.  The  effect  of 
copper  on  the  mechanical  properties 
of  cast  irons  dep)ends  on  the  type  of 
iron  and  the  relative  amounts  of  car¬ 
bon  and  silicon  present.  Table  IT 
lists  the  mechanical  properties  of  a 
few  typical  plain  copjjer-alloy  cast 
irons. 

Copper  is  also  used  in  combination 
with  nickel,  chromium,  molybdenum, 
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vanadium,  and  other  alloying  elements, 
and  the  irons  so  made  have  a  wide 
range  of  properties.  Table  V  lists  a 
number  of  different  compositions  that 
have  been  found  to  give  satisfactory 
performance  in  service. 

Copper  alloys  readily  with  cast  iron. 
No  oxidation  losses  occur  when  copper 
is  charged  to  the  cupola.  Baled  wire 
and  sheets,  ingots,  and  scrap  copper 
can  be  charged  directly  to  the  cupola, 
and  clipped  wire  or  copper  shot  can 
be  used  as  additions  to  the  ladle.  In 
practice,  the  usual  copper  addition  is 
from  0.5  to  3.0  per  cent. 

Copper-Molybdenum  Alloy 

Small  amounts  of  copper,  0.25  to 
0.50  per  cent,  have  long  been  used  to 
improve  the  resistance  of  cast-iron 
pipe  to  corrosion  by  hot  crude  oil, 
and  copper  alloy  cast-iron  pipe  is 
used  in  handling  mine  waters.  A  cop¬ 
per-molybdenum  east  iron  containing 
approximately  2.50  per  cent  carbon, 
2.0  per  cent  silicon,  1.00  per  cent  cop¬ 
per,  and  0,35  per  cent  molybdenum 
has  been  used  with  success  for  lock 
^ate  valves  to  resist  highly  acid  water 
in  the  Monongahela  River,  This  cop¬ 
per  molybdenum  east  iron  is  reported 
to  have  the  following  physical  proper¬ 
ties:  tensile  strength  55,000  to  65,000 
lb.  per  square  inch,  Brinell  hardness 
220-240.* 

A  proprietary  alloy  cast  iron,  known 
as  NiResist,  has  found  wide  applica¬ 
tion  for  corrosion  resistance.  This 
alloy  contains  from  12  to  15  per  cent 
nickel,  5  to  7  per  cent  copper,  2  to 
3.5  per  cent  chromium,  and  about  3.0 
per  cent  carbon  and  2.0  per  cent 
silicon.  Irons  of  this  type  are  used 
for  engine  parts,  chemical  equipment, 
pump  casings  and  impellers,  filter 
grids,  gas  compressors,  condenser 
parts,  electric  furnace  parts,  pipe  fit¬ 
tings,  and  other  parts  where  resistance 
to  corrosion  is  of  primary  importance. 

The  growing  use  of  copper  is  a  typi¬ 
cal,  if  comparatively  recent,  feature 
in  the  development  of  alloy  irons  and 
steels.  Producers  of  nickel,  chromium, 
molybdenum,  and  vanadium  have  taken 
a  leading  part  in  iron  and  steel  re¬ 
search  for  many  years,  and  the  re¬ 
sults  of  their  efforts  are  well  known. 
But  it  is  too  little  appreciated  that 
metallurgical  research  does  not  only 
create  new  and  better  materials  for 
manufacture  and  construction.  It  often 
builds  important  new  markets  for  the 
products  of  the  mineral  industry. 

This  paper  is  based  largely  on  re¬ 
ports  prepared  by  members  of  the  staff 
of  Battelle  Memorial  Institute,  where 
for  several  years  American  copper  pro¬ 
ducers  have  sponsored  a  research  pro¬ 
gram  on  the  use  of  copper  in  iron  and 
steel. 

*  Anonymons :  "RednclnK  Corronlon  and 
Erosion  in  River  Stmctarea.**  MetaUurgta, 
VoL  18.  1938.  Pp.  215-216. 


hquipping 

a  Small  Gold  Mine 
On  the  Mother  Lode 

Total  cost,  including  construction  work,  for 
mine,  mill,  and  miscellaneous,  was  $403.95  per 
ton  of  daily  capacity 


Otto  D.  Rohlfs 

Consulting  Mining  Engineer 
S67  Prospect  8t.,  Seattle,  Wosft. 


During  the  latter  part  of 
1938,  in  connection  with  the 
design  and  construction  of 
a  treatment  plant  for  a  gold 
mine  in  the  southern  part  of  the 
Mother  Lode  district  in  California,  I 
compiled  the  cost  data  here  presented. 
The  tabulations  given  represent  costs 
actually  secured  during  the  construc¬ 
tion  of  the  plant.  The  property  is 
situated  in  the  foothills  of  the  Sierra 
Nevada  Range  at  an  elevation  of 
2,200  ft.  Topography  of  the  sur¬ 
rounding  country  is  quite  rough,  with 
the  nearest  railroad  point  some  35 
miles  distant.  Though  25  miles  of  the 
road  are  paved,  the  last  10  miles  are 
unpaved  and  rough,  with  steep  grades. 
The  mine  had  been  under  develop¬ 
ment  for  several  years,  and  was  opened 
up  by  two  adit  levels.  Sufficient  hous¬ 
ing  facilities  for  a  small  working  crew 
were  available,  but  there  was  only  a 
small  amount  of  equipment.  Also, 
there  was  no  electric  power,  and  to 
overcome  this  deficiency  it  was  neces¬ 
sary  to  provide  diesel  and  gas-engine 
power. 

After  all  metallurgical  tests  of  the 
ore  had  been  completed,  the  accom¬ 
panying  flowsheet  was  adopted.  Search 
for  available  used  equipment,  which 
could  be  fitted  into  the  different  de¬ 
partments  of  the  mill,  followed.  As 
a  result,  the  complete  mining  and 
milling  machinery  at  a  gold  mine  in 
Oregon  was  bought,  disassembled,  and 
shipped  to  the  mine  in  California. 
These  units  were  supplemented  by  the 
purchase  of  additional  new  equip¬ 
ment.  Save  for  a  14-in.  belt  con¬ 
veyor,  33  ft.  6  in.  between  centers 
and  on  an  inclination  of  19  deg., 
leading  from  the  crusher  discharge 
and  undersize  hopper  of  the  grizzly 
to  the  fine-ore  bin,  the  design  of  the 
mill  provided  for  a  complete  gravity 
flow. 


Coarse-ore  storage  consisted  of  a 
wooden  bin  with  a  sloping  bottom 
capable  of  holding  100  tons,  the  in¬ 
side  dimensions  of  which  were  15  ft. 
long,  12  ft.  wide,  and  17  ft.  deep  at 
the  front  of  the  bin.  A  rectangular 
steel  bin,  10x10x8  ft.,  made  from  ^-in. 
plate  and  subsequently  deepened  to  16 
ft.  by  cribbed  construction  of  laminat¬ 
ed  2x4-in.  timber  built  up  on  top  of 
the  bin,  provided  storage  for  about  80 
tons  of  fine  ore.  The  mill  building 
proper  was  71  ft.  6  in.  long  and 
30  h.  8  in.  wide,  and  contained  four 
separate  floors — namely,  a  ball-mill 
floor,  30  ft.  8  in.  by  30  ft.  3  in.; 
flotation  floor,  30  ft.  8  in.  by  11  ft.; 
concentrator  floor,  30  ft.  8  in.  by 
15  ft.  3  in.;  and  a  thickener  floor 
30  ft.  8  in.  by  15  ft.  Vertical  dis¬ 
tance  between  the  ball  mill  and  flota¬ 
tion,  flotation  and  concentrator,  con¬ 
centrator  and  thickener  floors  was 
5  ft.,  3  ft.  4  in.,  and  10  ft.  respec¬ 
tively.  Concrete  walls  8  to  12  in. 
thick  were  provided  between  the  floors 
and  at  the  lower  end  of  the  building, 
with  the  thickener  floor  being  kept  at 
truck  height  above  the  road  at  the 
lower  end  of  the  mill  to  facilitate 
loading  of  concentrates. 

Used  equipment  purchased  included 
steel  frames,  made  from  channels, 
angles,  and  I-beams,  for  the  ball  mill 
and  concentrator  floors,  and  all  neces¬ 
sary  supports  for  machines  and  line 
shaftings,  and  floors.  Employment 
of  this  material  obviated  the  use  of 
considerable  concrete  for  foundations. 
The  thickener  floor  was  of  concrete 
construction,  and  2x6-in.  t.  &  g.  No.  1 
Douglas  fir  car  siding  was  used  for 
that  of  the  other  floors,  which  in¬ 
volved  4,320  ft.  b.m.,  costing  $39.93 
per  1,000  ft.  b.m.  at  point  of  rail¬ 
road  delivery.  The  main  power  plant, 
consisting  of  an  80-hp.  Atlas-Imperial, 
four-cylinder  diesel  engine  and  auxil- 


46 


Engineering  and  Mining  Journal — Vol.H0,NoJ0 


The  amalgamation-flotation  plant  erected  and  equipped  by  the  author  on  the  Mother  Lode 


iaries,  was  housed  in  an  annex  to 
the  mill  building  proper  at  the  level 
of  the  concentrating  floor.  It  also 
contained  the  clean-up  room,  and 
measured  23x12  ft.,  with  an  average 
roof  height  of  10^  ft.  All  units  in 
the  mill  building  w’ere  driven  by  belt 
through  three  line  shafts  actuated  by 
the  diesel  engine.  Lighting  was  fur¬ 
nished  by  a  7-kw.  d.c.  generator  belted 
to  the  line  shaft,  and  a  1,500-watt 
Kohler  automatic  light  standby  unit 
when  the  mill  was  not  in  operation.  A 
15-hp.  Type  Z,  Fairbanks-Morse  gas 
engine  provided  power  for  the  crusher, 
which,  with  the  conveyor,  was  housed 
outside  of  the  mill  building  under  a 
shed  roof.  At  the  level  of  the  ball- 
mill  floor  there  was  a  shed  annex  con¬ 
taining  the  mine  compressor,  and  ball 
and  reagent  storage. 

Solid  Rock  Excavation 

The  mill  site  was  adjacent  to  the 
lower  tunnel  of  the  mine,  the  natural 
ground  slope  being  about  20  deg.  No 
excessive  excavation  was  necessary. 
The  coarse-ore  bin  was  installed  so 
as  to  allow  a  tramming  grade  from 
the  mouth  of  the  lower  tunnel  110  ft. 
distant  to  the  top  of  the  bin.  Hori¬ 
zontal  distance  from  the  front  of  the 
bin  to  the  upper  end  of  the  mill 
building  was  31^  ft.,  and  the  top  of 
the  bin  was  42  ft.  vertically  above  the 
ball-mill  floor.  Total  difference  in 
elevation  between  the  top  of  the  bin 
and  the  thickener  or  lowest  floor  of 
the  mill  building  was  60  ft.  4  in.  Ore 
bins,  crusher,  conveyor,  and  long 
dimension  of  the  mill  w’ere  all  in  a 
straight  line.  A  part  of  the  mill  site 
was  occupied  by  an  old  flve-stamp 
mill  which  had  to  be  removed  before 
construction  for  new  installations 
could  be  started. 

Excavation  was  almost  entirely  in 
solid  rock  composed  of  fairly  soft 
slate.  The  work  was  done  mth  a  bull¬ 
dozer,  assisted  by  drilling  and  blast¬ 
ing,  and  flnished  up  by  hand.  The 
foundations  for  the  ore  bin  and  con¬ 
veyor  were  excavated  entirely  by 


hand.  A  total  of  962  cu.yd.  of  ex¬ 
cavating  was  done  at  an  average  co.st 
of  $1.02  per  cubic  yard.  All  concrete 
was  of  a  1 :2 :4  mix.  Cement  was 
78c.  per  sack  delivered,  and  sand  and 
gravel  were  hauled  a  distance  of  12 
miles  and  cost  $3.25  per  cubic  yard 


delivered.  Some  53  cu.  yd.  of  con¬ 
crete  were  poured  at  an  average  cost 
of  $23.88  per  cubic  yard. 

The  frame  of  the  mill  building  was 
constructed  entirely  of  No.  2  common 
rough  Douglas  fir  timber,  about  18,045 
ft.  b.m.  being  used,  and  costing  $25.43 
per  1,000  ft.  b.m.  at  point  of  rail¬ 
road  delivery.  Posts  were  8x8  in.  at 
10-ft.  centers  set  on  the  concrete  walls 
or  on  piers  with  no  trusses.  Over¬ 
head  beams  and  joists  were  8x8  in.  and 
6x8  in.  built  up  by  laminating  2x8-in. 
timber.  Rafters  and  studding  were 
2x6  in.,  and  roof  and  walls  were 
covered  with  26-gage  galvanized  cor¬ 
rugated  sheets  nailed  to  rafters  and 
studding.  A  total  of  9,400  lb.  of 
sheets  was  used,  costing  $4.75  per 
100  lb.  delivered.  The  roof  pitch  was 
1:3,  and  the  total  roof  length  77  ft. 
6  in.  Average  roof  height  was  16^  ft. 
The  total  volume  and  total  area  of 
the  building  were  39,150  cu.ft.  and 
2,476  sq.ft,  respectively,  the  cost  being 
$0,059  per  cubic  foot  and  $0.93  per 
square  foot. 


Cost  oi  Equipping  a  Small  Coliiomia  Gold  Mine 

Coat  of  used  mill  equipment  and  diesel  enfdne .  $7,448.00 

Disassembling  and  loading .  715.64 

Cost  of  new  mill  equipment .  2,299.51 

Total  cost  of  mill  equipment  and  diesel  engine . 

(Cost  of  mill  equipment  if  all  new .  $13,589.51 

Cost  of  diesel  engine  if  new .  4,800 

Total  cost  of  equipment  if  all  new .  $18,389. 

Freight  on  equipment .  $1,415.83 

Hauling  equipment .  385 . 74 


.51\ 

.00  \ 

.51/ 


10,463.15 


Total  freight  and  hauling . 


$1,801.57 


Mill  Construction: 

Wrecking  and  clearing . 

Excavating . 

Concrete . . . 

Building,  fine  ore  bin  and  conveyor 

Erecting  machinery  and  repairs .  1 ,332.20 

Piping  and  launders .  335. 15 

Wiring .  134.61 

Adjusting  machinery .  369 . 26 


Material 

and  Other 
Labor  Supplies  .Expenses 
$76.00  . 

460.26  $119.83  $272.50 

571.26  .598.14  .  1,169.40 

911.06  1,346.93  52.55  2,310.54 


$76.00 

852.59 


220.39 

251.64 

30.89 

15.00 


136.46 


1,689.05 

586.79 

165.50 

384.26 


Total  mill  construction .  7 , 234 . 13 


Coarse  ore  bin  construction: 

Excavating .  $1^.90 

Concrete . 

Erecting . 


54.47 

189.77 


$42.32 

348.65 


$76.67 


$128.90 

96.79 

615.09 


Total  coarse  ore  bin  construction . 


$375.42 

42.00 


840.78 

588.80 

139.63 

163.44 


3,005.55. 


Roads  construction .  $213.38  ... 

Oil  storage  construction .  97.63  ... 

Auto  and  truck  repairs  and  maintenance . 

General  expense,  compensation  insurance, 
office  expense,  engineering  and  manage¬ 
ment  . 

Total  cost  of  construction,  freight 

and  hauling .  13,773.90 

Total  cost  of  mill,  ore  bins,  roads  and 

oil  storage . $24,237.05 

Mining  equipment  and  miscellaneous  construction  and  equipment: 

Cost  of  used  mining  equipment .  $2,552.00 

Disassembling  and  loading .  89.45 

Reconditioning  mining  equipment .  438.27 

Cost  of  truck  and  miscellaneous  equipment .  521 . 28 

Cost  of  new  slusher  equipment .  771.07 

Total  cost  of  mining  and  miscellaneous  equipment .  $4,372.07 

(Total  cost  of  equipment,  if  all  new,  $6,725.35) 

Freight  on  equipment .  $158.10 

Hauung  equipment .  48.22 


206.32 


Total  freight  and  hauling . 

Labor  Material 

Slusher  construction .  $209.49  . 

Miscellaneoiu  construction .  423.25  $364.31  . 

Total  cost  of  mining  equipment  and  miscellaneous  construction  and  equipment .  5,575.44 

Total  cost  of  all  construction  and  equipment . $29,812 .49 


209.49 

787.56 
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The  design  of  the  eoarse-ore  bin 
provided  for  four  bents  of  lOxlO-in. 
posts  and  10x1 4-in.  tloor  beams  with 
eight  tie  rods  of  Is-in.  round  mild 
steel.  The  bin  bottom  was  covered 
with  4xl2-in.  i)lanking,  and  the  sides 
and  ends  with  3xl2-in.  planking. 
Construction  of  the  bin  required  9,007 
ft.  b.m.  of  No.  2  common  rough 
Douglas  fir  timber,  costing  $25.43  per 
1,000  ft.  b.m.  at  railroad  delivery 
point.  Labor  cost  of  erecting  this 
timber  was  $21.08  per  1,000  ft.  b.m., 
and  the  total  cost  of  the  bin  was  $8.41 
per  ton  capacity.  Because  of  bedrock 


conditions  and  to  avoid  excessive  ex¬ 
cavation,  the  front  posts  and  floor 
beams  were  sujipoi-ted  on  a  concrete 
wall  extending  the  length  of  the  bin, 
with  short  buttresses  at  each  bent. 
Only  enough  excavating  was  done  be- 
h)w  tbe  bin  to  clear  the  under  side 
of  the  inclined  floor  beams. 

To  .secure  access  to  the  mill  by 
truck,  some  900  ft.  of  new  road  were 
constructed  and  branch  roads  con¬ 
nected  with  each  floor  of  the  mill, 
permitting  unloading  of  equipment  at 
any  point  desired.  Two  miles  of  road 
leading  to  the  mine  also  were  re¬ 
paired.  As  it  was  desired  first  to  mill 
accumulated  dump  ore  from  develop¬ 
ment  lying  at  the  mouth  of  the  upper 
tunnel,  a  .slusher-scrraper  outfit  was 
dfisigned  and  installed  to  convey  the 
material  to  the  coar.se-ore  bin.  This 


arrangement  consisted  of  a  Hesse- 
Ersted  double-drum  hoist  chain-driven 
by  a  12-15  hp.  LeRoi,  four-cylinder 
gas  engine,  both  mounted  on  steel 
skids,  and  a  42-in.  hoe-type  scraper 
attached  to  1,000  ft.  of  ^-in.  plow- 
steel  rope.  The  ore  was  scraped  into 
a  15-ton  loading  hopper  fitted  with  a 
chute  for  loading  mine  ears  on  the 
track  leading  from  the  lower  tunnel 
to  the  eoarse-ore  bin.  Storage  tanks 
with  a  capacity  of  5,000  gal.  of  diesel 
oil  and  2,000  gal.  of  gasoline  were 
erected  at  a  ])oint  500  ft.  from  the 
mill  to  avoid  fire  hazard.  Connection 


with  the  mill  building  was  made  by 
;^-in.  pipe  lines.  Miscellaneous  con¬ 
struction  involved  tbe  ei'ection  of  a 
220-cu.ft.  gasoline-driven  air  compres¬ 
sor,  sample-grinding  equipment,  a 
water  supi)ly,  and  sundry  repairs  to 
old  buildings. 

The  construction  work  described  was 
completed  in  93  days,  or  a  total  of 
1,0(54  .shifts.  Number  of  men  varied 
from  3  to  13,  the  average  being  11, 
with  skilled  labor  being  paid  $7  to 
$10  per  day,  and  unskilled  labor  $4 
to  $4.50  per  day.  The  total  cost  of 
the  mill,  power  plant,  ore  bins,  roads, 
and  fuel  storage  as  constructed  and 
equipped,  together  with  all  overhead, 
was  .$24,237.05,  or  .$403.95  per  ton 
daily  capacity.  If  ail  new  equipment 
had  been  used,  the  cost  would  have 
been  $32,163.41 ,  or  .$536.05  per  ton 


daily  capacity.  Total  cost  of  all 
construction  and  equipment  for  mill, 
mine,  and  miscellaneous,  together  with 
all  overhead,  was  .$29,812.49,  or  .$496.87 
per  ton  of  daily  capacity;  $40,092.13, 
or  $668.20  per  ton  daily  capacity, 
would  have  been  expended  if  new 
equipment  had  been  used  exclusively. 
A  detailed  tabulation  of  all  costs  in¬ 
curred  during  construction  is  given 
in  the  table  on  page  47. 

T  T  ▼ 

Use  of  Corduroy  in 
Saving  Gold 

INVESTIGATIONS  by  the  Metal¬ 
lurgical  Division  of  the  Bureau  of 
Mines  indicate  that  corduroy 
blankets,  used  with  or  without  a  trap 
or  jig  in  the  mill  classifier  circuit, 
often  are  effective  in  concentrating 
gold  and  sulphides,  especially  if  the 
gold  does  not  amalgamate  readily  and 
if  not  enough  sulphides  are  present  to 
warrant  the  use  of  a  shaking  table, 
flotation  cells,  or  cyanide  plant.  A 
summarj'  of  these  investigations  is 
contained  in  the  Bureau  of  Mines  In¬ 
formation  Circular  7085  by  M.  W. 
von  Bernewitz.  Small  mine  opera¬ 
tors  interested  in  inexpensive  equip¬ 
ment  may  And  that  a  corduroy  table 
will  give  good  recovery  of  gold. 

The  corduroy  from  which  wearing 
apparel  is  made  is  unsuitable  for  gold 
saving,  as  that  weave  has  narrow', 
closely  spaced  ribs  and  the  fibers  or 
tln-eads  are  not  cut  or  free,  as  they 
are  in  milling  corduroy.  The  high 
side  of  the  rib  should  always  be  laid 
toward  the  pulp  flow.  For  the  aver¬ 
age  run  of  siliceous  gold  ores  contain¬ 
ing  up  to,  say,  5  per  cent  of  sulphides, 
corduroy  tables  are  set  at  a  slope  of 
I  i  in.  per  ft. ;  the  range  is  1  ^  in.  to 
in.  If  copper  plates  are  used  at 
a  mine,  these  may  be  removed  and 
the  corduroy  laid  on  the  tables,  which 
should  have  the  proper  sloju;.  In 
amalgamating  practice  the  pulp  flows 
over  the  copper  plates  as  a  series  of 
gentle,  shallow  waves  to  enable  the 
gold  to  have  contact  with  the  mercury- 
coated  surface;  but  a  heavy  flow  does 
not  prevent  corduroy  from  catching 
the  gold  and  sulphides.  Corduroy, 
however,  must  be  washed  frequently 
so  that  gold  and  sulphides  do  not  ac¬ 
cumulate  to  such  depth  that  the  ribs 
are  buried  and  the  riffling  action 
slops.  Unclassified  and  fairly  coarse 
pulp  may  b(‘  run  over  corduroy.  To 
d(*termine  whether  free  gold  escapes 
from  flotation  cells,  corduroy  has  been 
used,  and  it  has  been  found  that  the 
use  of  blankets  or  shaking  tables  is 
recommended  for  catching  any  such 
elusive  gold. 

Information  on  plants  using  cor¬ 
duroy  in  the  United  States  and  otlier 
])arts  of  the  world  is  included  in  the 
circular  and  it  serves  as  a  guide  for 
anyone  planning  to  use  corduroy. 


Mine^Cors 

Grizzly, 35-lb. rail,  6*'openinas 
IQQ-ton  Coarse>ore  bin,  ore  gate 
30*x9*Tapered  borgrfezly,  l"openings 


r 

Oversize 

8  xl2''  Denver  crusher,  set  to  I" 
I _ . _ 


1 


Undersize 


14"  Be  It  conveyo^r,  33“  6  "centers 

80“  ton  F^ne-ore  bin 

Challenge  feeder 

- - - ; - ♦ 

5'x4  Colorado  Iron  Works  ball  mill 

12"x  I8"duplex  Denver  mineral  jig _ 

Overflow 
..  ♦ 

24  Akins  classifier 
Sand  Overflow 

^  4'x 8'Amalgamation  plate 

8-Cell, 22  x27"Denver  Sub-A 
flotation  machine 

I 


Hutch 


Tailings 


Concentrates 


No.IZWilfley 
pilot  to  ble 


Tailings 
Automatic  toilings  sampler 


Tailings 
to  waste 


Concentrates 


No.  12  Wilflev  table 


» - - - 1 

Tailings  Concentrates 

..  \ 

36  Denver  clcan-up  pan 
Overflow  Amalgam 


S'xG*  Denver  thickener 
'  Denver  diaphragm  pump 
4'x2'  Denver  filter 

Dry  concentrates 
to  smelter 


Retort 

Melting  furnace 


Bullion 
to  mint 


Flowsheet  of  the  amalgamation  and  flotation  plant  installed  at  the  property  on  the 
Mother  Lode,  25  miles  from  the  railroad 
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Mechanics  of  Vein  Formation 

In  the  Northern  Half  of  the  Baguio  District 


Concluding  his  geological 
analysis  of  the  Baguio  dis¬ 
trict,  on  the  Island  of  Luzon, 
in  the  Philippines,  the  author 
herein  sets  forth  a  study  of  mineraliza¬ 
tion,  theoretical  ground  movement,  and 
depth  of  mineralization. 

Mineralization  —  A  study  of  the 
mineralization  with  respect  to  rela¬ 
tive  ages  of  the  various  vein  systems 
at  Baguio  Gold  indicates  that  there 
was  a  definite  sequence  in  which  each 
of  the  various  minerals  appeared. 
Though  all  stages  of  the  mineraliza¬ 
tion  are  probably  not  represented  on 
this  property,  available  evidence  fairly 
well  represents  the  general  trend.  Cal- 
cite  was  the  first  mineral  to  appear. 
As  the  ore  magma  became  less  basic, 
the  percentage  of  calcite  decreased, 
with  a  corresponding  increase  in  the 
quartz  content.  High  gold  values  are 
associated  with  the  early  quartz  surges. 
Traces  of  galena,  chalcopyrite,  and 
sphalerite  are  represented  in  this 
period.  Pyrite  and  marcasite  ap¬ 
peared  in  the  later  stages  of  the  quartz 
surge;  they  are  likewise  primary  con¬ 
stituents  of  the  intrusives.  The  dying 
stages  of  mineralization  are  charac¬ 
terized  by  almost  complete  quartz  fill¬ 
ing,  which  became  increasingly  barren 
as  the  surge  died  out. 

The  relation  of  the  gypsum  and 
anhydrite  to  the  ore  deposits  is  a 
matter  of  speculation  involving  their 
origin.  Three  possibilities  exist: 

1.  That  these  minerals  represent  the 
dying  phases  of  the  primary  minerali¬ 
zation. 

2.  That  they  are  secondary  minerals 
formed  in  the  zone  of  oxidation  by 
the  reaction  of  the  primary  calcite 
mineralization  on  the  ferrous  sulphate 
derived  from  oxidation  of  the  pyrite 
and  marcasite. 

3.  That  they  are  a  result  of  inter¬ 
mingling  of  descending  waters  con¬ 
taining  calcium  carbonate  with  the 
final  surges  of  the  mineralizing  solu¬ 
tions,  therefore  involving  the  same 
equation  of  reaction  as  in  (2). 

Under  Theory  (1),  differentiation  of 
the  magma  must  have  been  responsible 
for  the  change  in  character  of  the 
mineralizing  solutions  from  a  basic 
nature  during  the  early  calcite  stage 
to  acidic  during  the  quartz  surge,  then 
back  to  basic  during  the  gypsum  and 
anhydrite  dying  phases.  It  is  diffi¬ 
cult  to  find  a  reason  for  the  mineraliz¬ 
ing  solutions  suddenly  reversing  their 
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trend  of  increasing  acidity  to  accom¬ 
modate  the  anhydrite  mineralization. 
A  study  of  the  local  geology  provides 
evidence  that  there  has  been  no  re¬ 
versal  in  the  natural  basic  to  acidic  se¬ 
quence  in  differentiation  of  the  in¬ 
trusives.  The  occurrence  of  the  min¬ 
erals  has  no  definite  relation  to  the 
sequence  of  mineralization  of  any  of 
the  Baguio  Gold  vein  systems,  or  to 
the  lateral  zoning  characteristic  of  the 
latest  veins  to  form.  If  these  min¬ 
erals  represented  the  dying  phases  of 
the  primary  mineralization  we  would 
expect  the  low-grade  quartz  minerali¬ 
zation  to  grade  into  anhydrite  as  the 
2  Vein-Little  Corporal  Vein  type 
fractures  progressed  to  the  southwest. 
Such,  however,  is  not  the  fact. 

Under  Theory  (2),  the  minerals  are 
secondary  in  origin,  formed  from 
reaction  of  primary  calcite  mineraliza¬ 
tion  with  ferrous  sulphate  derived 
from  the  oxidation  of  pyrite  and 
marcasite.  The  calcite  may  have  been 
in  solution  as  calcium  carbonate  or 
still  in  the  solid  form  at  the  time  of 
its  reaction  with  the  ferrous  sulphate. 
An  examination  of  specimens  from 
the  3  Vein  shows  gypsum  being  formed 
around  the  margins  of  calcite  chunks 
contained  within  the  gouge.  The  mine 
water  at  present  contains  an  abundance 
of  calcium  sulphate  derived  from  the 
same  reaction. 

The  accompanying  table  shows  the 
results  of  chemical  analysis  of  mine- 
water  samples  taken  at  various  loca¬ 
tions  on  the  property.  Sample  A, 
from  one  of  the  upper  levels  of  the 
mine,  shows  the  relation  between  the 
CaS04  and  CaCOs  to  be  62.281  grains 
per  United  States  gallon  to  5.304 
grains  per  gallon.  Sample  B,  from 
the  drain  tunnel,  shows  70.115  grains 
per  gallon  CaSOi  as  compared  to 
62.281  grains  per  gallon  from  the 
upper  levels.  The  results  show  an 
increase  in  CaSO^  content  as  the  wa¬ 
ters  percolate  downward  through  the 
primary  calcite  mineralization.  Sample 
C  is  taken  from  an  exploration  cross¬ 
cut  at  a  considerable  distance  from  the 
ore  zones.  The  22.198  grains  per  gal¬ 
lon  CaSO*  content  is  explained  by 
the  smaller  proportion  of  calcite  in 
the  vicinity. 

Heavily  shattered  areas  in  the  path 


of  ground  movement  (therefore  a  part 
of  the  district  fracture  pattern)  might 
readily  have  served  as  reservoir  rocks 
for  similar  ground  waters  during  the 
period  following  mineralization.  Depo¬ 
sition  of  gypsum  and  anhydrite  would 
result  from  increased  concentration. 
Subsidence  during  the  Pliocene  might 
well  have  exposed  the  gypsum  to  the 
action  of  the  sea  water,  with  the  re¬ 
sulting  formation  of  anhydrite. 

Theory  (3)  has  considerable  merit. 
Under  this  assumption,  the  natural 
basic  to  acidic  trend  of  mineraliza¬ 
tion  is  substantiated.  Early  calcite 
mineralization  followed  by  high  gold- 
quartz  surges  gave  way  to  increasingly 
lower-grade  quartz  deposition.  Pyrite 
and  marcasite  were  associated  with 
the  late  stages  of  the  quartz  surge. 
The  ascending  solutions,  therefore, 
contained  the  minerals  necessary  for 
the  production  of  ferrous  sulphate ; 
the  descending  solutions  were  capable 
of  supplying  the  calcium  carbonate 
in  solution  from  the  calcite  mineraliza¬ 
tion;  the  natural  basic  to  acidic  se¬ 
quence  of  mineralization  and  differen¬ 
tiation  has  not  been  interfered  with. 
Lateral  zoning,  expected  when  con¬ 
sidering  the  gypsum  and  anhydrite 
as  primary  mineralization,  would  not 
be  expected  under  this  theory.  An¬ 
hydrite  should  therefore  be  expected 
in  those  locations  which  satisfy  the 
following  conditions: 

(a)  There  must  be  a  source  of  cal¬ 
cium  carbonate. 

(b)  There  must  be  an  ascending 
source  of  ferrous  sulphate. 

(e)  The  fracture  containing  the  an¬ 
hydrite  must  be  properly  oriented  to 
permit  its  reopening  by  a  recurrence 
of  the  stresses  which  caused  its  forma¬ 
tion,  or  must  represent  the  late  stages 
of  fracturing  as  indicated  in  the  para¬ 
graph  on  theoretical  ground  movement. 

Part  of  the  ferrous  sulphate  has 
been  supplied  by  descending  waters 
without  regard  to  ascending  solutions, 
as  indicated  by  direct  evidence  in  (2). 
I  therefore  prefer  to  consider  the 
minerals  in  question  as  having  been 
formed  by  both  methods  (2)  and  (3) 
involving  a  secondary  reaction. 

Theoretical  Ground  Movement — Fig. 
5  shows  the  dip,  strike,  and  relative 
position  of  many  of  the  known  veins 
in  the  north  half  of  the  Baguio  dis¬ 
trict.  The  dotted  line  of  the  figure 
divides  the  area  theoretically  into 
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an  active  block  on  the  right  and  a 
passive  block  on  the  left.  For  pur¬ 
poses  of  illustration,  let  us  consider 
this  line  as  that  of  a  warped  rim 
of  a  badly  battered  basin  within 
which  rests  the  active  block.  Local 
depressions  in  the  rim  occur  in  the 
path  of  ground  movement.  Strain 
ellipses  for  east-west  compression  have 
been  chosen  which  correspond  as 
closely  as  possible  with  the  actual  dip 
and  strike  of  the  structures  and  placed 
in  the  area  which  each  represents.  The 
inclination  of  the  sides  and  bottom 
of  the  basin  are  inferred  from  a 
study  of  the  strain  ellipses  of  the 
figure.  General  trends  are  indicated; 
detailed  mapping  would  be  required 
for  a  complete  picture.  The  plane 
containing  the  axis  of  elongation  and 
the  axis  of  greatest  compression  lies 
within  the  rim  or  bottom  of  the  basin 
at  the  location  represented  by  the 
position  of  the  strain  ellipse  under 
consideration.  The  inclination  of  the 
plane  of  relief  is  written  adjacent  to 
the  ellipse  to  which  it  refers.  Begin¬ 
ning  with  strain  ellipse  B,  easiest  re¬ 
lief  is  up  30  deg.  to  the  south.  The 
same  slope  continues  as  we  pass 
ellipse  A,  higher  up  on  the  rim.  Con¬ 
tinuing  in  the  same  direction  we  pass 
over  the  dotted  line  into  the  passive 
block.  Easiest  relief  is  horizontal  at 
ellipse  K,  located  on  the  border  be¬ 
tween  the  active  and  passive  block. 
Strain  ellipse  C  is  similar  to  ellipse 
B.  Continuing  down  the  side  of  the 
basin  we  cross  the  440  F.  W.  Vein 
system  and  start  up  a  15-deg.  slope 
represented  by  ellipse  D.  Passing 
northward  into  Baguio  Gold  property, 
the  deepest  portion  of  the  basin 
roughly  parallels  the  andesite-sedimen¬ 
tary  contact.  At  ellipse  F  and  G  the 
basin  slopes  upward  15  deg.  to  the 
north.  The  slope  steepens  to  30  deg. 
N.  in  the  vicinity  of  ellipse  H,  be¬ 
tween  the  Little  Corporal  Vein  and 
the  2  Vein,  and  straightens  up  to  55 
deg.  to  the  north  as  we  pass  over  the 
rim  of  the  basin  into  the  passive  block 
represented  by  ellipse  7. 

Let  us  compare  the  theoretical  posi¬ 
tion  of  fracture  .planes  with  the  di¬ 
rection  and  dip  of  known  veins  in 
the  figure.  Consider  first  strain  ellipse 
A  between  the  Keystone  and  Ukab 
veins.  Fig.  3C  applies  if  we  revolve 
it  180  deg.  to  correct  for  elongation 
being  up  to  the  south  rather  than  up 
to  the  north.  Two  sets  of  shear 
planes  should  form,  one  striking  N.  51^ 
deg.  W.  and  dipping  65^  deg.  S.  W. 
and  the  other  striking  N.  51^  deg.  E. 
and  dipping  65^  deg.  S.  E.  Tension 
fractures  should  strike  east-west  and 
dip  60  deg.  S.,  provided  they  have 


not  been  distorted  by  later  rotation. 
The  southeast  extension  of  the  Key¬ 
stone  lines  up  well  in  both  strike  and 
dip  with  the  theoretical.  The  N.  51:^ 
deg.  E.  set  evidently  has  not  formed. 
The  Bua  Vein  is  oriented  properly  for 
a  tension  fracture,  which  well  accords 
with  the  facts. 

Let  us  consider  the  3  Vein  East 
shear  system  and  the  3  Vein  West 
tension  systems  as  the  first  known 
deformations  in  the  north  half  of  the 
Baugio  district.  Mineralization,  and 
other  evidence  previously  offered,  es¬ 
tablish  that  they  are  the  first  known 
veins  to  form  at  Baguio  Gold.  Con¬ 
tinued  application  of  east-west  com¬ 
pression  would  cause  the  footwall  of 
the  3  Vein  shear  system  to  move  to 
the  southwest.  (Which  accords  with 
the  facts.)  With  the  entire  active 
block  Fig.  5  taking  part  in  this  rota¬ 
tion  about  an  axis  somewhere  near  the 
southeast  comer  of  the  figure,  and  the 
passive  block  resisting  this  movement, 
deformation  would  result,  with  frac¬ 
ture  orientation  controlled  by  the  rela¬ 
tive  strengths  of  the  rocks  under 
stress,  as  well  as  the  direction  and 
magnitude  of  the  force  applied.  The 
theoretical  basin  shape  referred  to 
should  be  considered  as  a  warped  sur¬ 
face  marking  the  transition  phase  be¬ 
tween  the  zone  of  fracture  and  the 
zone  of  flow.  Below  the  transition 
phase  the  ground  may  be  considered 
passive.  Depth  of  ore  deposition  tends 
to  approach,  but  seldom  reaches,  this 
limit. 

Continued  counterclockwise  rotation 
on  the  3  Vein  shear  system  would 
favor  formation  of  all  similarly  ori¬ 
ented  veins  at  the  greatest  distance 
from  the  axis  of  rotation.  The  north¬ 
west  system,  in  the  Baguio  Gold  area 
— exemplified  by  the  2A  Vein  West, 
6  Vein  F.W.  and  H.W.  Split,  and 
Leonora  Vein — would  be  formed  at 
locations  where  resistance  (in  this  case 
Baguio  Gold  diorite)  opposed  the  ro¬ 
tation.  The  outside  edges  of  the  ac¬ 
tive  block  rotate  further  than  the  area 
near  the  axis  of  rotation.  Therefore, 
the  northwest  ends  of  the  2 A  Vein,  6 
Vein  F.W.  and  H.W.  Split,  and  the 
Leonora  Vein,  have  been  rotated  out 
of  their  theoretical  position  in  the 
strain  ellipse.  This  rotation  has  been 
as  much  as  30  deg.  in  the  2 A  Vein. 
As  we  move  nearer  the  axis  of  rota¬ 
tion  the  moment  arm  becomes  less; 
consequently  it  becomes  increasingly 
difficult  for  the  northeast  shear  set  to 
form.  The  64  Vein  and  Antamok 
Central  Vein  have  been  the  last  known 
veins  of  this  type  to  form  in  the  ac¬ 
tive  block. 

Failure  on  the  440  F.W.  Vein  sys- 

Sample  C 
From  Explora¬ 
tion  Cross¬ 
cut.  Crains 
per  Gallon 
.3.45 
0.09 
6.42.5 
22.198 
1.750 


tern  and  the  segment  of  the  Keystone 
Vein  system  in  the  vicinity  of  the  Bua 
took  place  properly  oriented  for  east- 
west  compression  and  were  rotated 
clockwise  by  continued  deformation 
along  Baguio  Gold’s  northeast  shear 
system. 

The  general  trend  of  ground  move¬ 
ment  as  indicated  by  the  foregoing 
discussion  is  shown  by  the  path  of 
arrows  on  the  figure.  The  passive 
block  resisted  this  movement  and  op¬ 
posed  the  counterclockwise  rotation. 
The  opposing  tendency  is  well  illus¬ 
trated  by  the  manner  in  which  the  3 
Vein  tension  system  was  formed.  Re¬ 
fer  to  strain  ellipse  “I,”  which  lies 
within  the  passive  block.  Counter¬ 
clockwise  rotation  of  the  active  block 
was  opposed  by  friction  in  the  passive 
block.  Consider  the  active  area  as  a 
pinion  meshing  with  a  large  gear  rep¬ 
resented  by  the  passive  block.  With 
east-west  compression  the  motive  force 
operating  the  pinion,  the  gear  would 
move  clockwise.  Strain  ellipse  “I” 
has  likewise  been  rotated  in  a  clock¬ 
wise  direction. 

Theory  indicates  that  the  Bungalo 
Vein,  Broadway  Vein,  and  Lost  Herd 
Vein  have  formed  as  tension  openings 
in  the  passive  block  which  resisted  the 
general  trend  in  ground  movement. 
It  is  possible  to  conclude  that  the  ac¬ 
tive  block  is  an  area  of  increasing  size ; 
hence  the  passive  area  of  decreasing 
magnitude.  It  would  not  be  surpris¬ 
ing,  therefore,  to  find  late  stages  of 
ground  movement  and  mineralization 
represented  in  the  portion  of  the  pas¬ 
sive  area  enveloped  by  the  increasing 
active  area  in  the  path  of  ground 
movement. 

Depth  of  Ore  Deposition — The 
depth  of  ore  deposition  is  a  matter 
of  considerable  interest  to  operators 
in  this  district.  Though  it  would  be 
extreme  folly  to  make  any  definite 
statement  of  the  possibilities  of  ore 
at  depth  in  a  given  area  without  first 
mapping  in  detail  and  studying  the 
fractures,  a  study  of  the  foregoing 
ground  movement  offers  valuable  clews 
as  to  the  relative  depths  to  expect 
mineralization,  and  furnishes  valuable 
information  as  to  the  proper  elevation 
in  which  to  explore  unknown  areas 
within  the  active  block.  Fracturing 
and  ore  deposition  in  the  passive  block 
are  beyond  the  present  scope  of  this 
paper. 

The  theoretical  basin  shape,  previ¬ 
ously  referred  to,  marks  the  lower 
limit  of  fractures.  The  actual  de¬ 
tailed  shape  of  the  basin  could  be 
approached  only  after  detailed  study 
of  every  exposure  available.  Since 
ore  deposition  tends  to  approach,  but 
seldom  ever  reaches,  this  limit,  we 
can  consider  the  lower  limit  of  ore 
deposition  as  marked  by  a  smaller, 
similarly  shaped  and  similarly  ori¬ 
ented  basin  suspended  within  the  first. 
If  we  assume  that  the  lower  limit  of 
ore  depo.sition  has  been  reached  by 


Sample  A  Sample  B 

From  Upper  From  Drain 

Level,  Tunnel. 

Grains  per  Grains 

U.  S.  Gallon  per  Gallon 

Silica  .  0.70  1.810 

Fe  and  A1  oxides .  0.116  0.116 

Calcium  carbonate  .  5..304  6.260 

Calcium  sulphate  .  62.281  70.115 

Magnesium  carbonate .  1.956  1.990 
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the  mine  workings  on  the  440  F.W. 
Vein  system,  we  can  establish  this 
lower  limit  as  a  position  at  which  to 
suspend  the  smaller  basin.  As  we 
pass  north  into  Baguio  Gold  property, 
the  deepest  part  of  the  basin  roughly 
follows  the  andesite-sedimentary  con¬ 
tact.  To  the  southwest  of  the  con¬ 
tact,  in  the  vicinity  of  ellpises  F  and 
G,  we  would  expect  the  lower  limit  of 
ore  deposition  to  slope  upward  to  the 
north  at  an  angle  of  15  deg.  In  the 
vicinity  of  ellipse  H,  easiest  relief  is 
up  from  15  deg.  to  30  deg.  to  the 


north.  The  lower  limit  of  ore  depo¬ 
sition  should  (and  does)  follow  the 
same  trend.  North  of  the  3  Vein  we 
are  in  the  passive  block. 

Passing  south  from  the  440  F.W. 
Vein  system  to  the  Keystone  Vein  sys¬ 
tem  via  ellipse  B,  ore  deposition  should 
bottom  at  a  correspondingly  higher 
elevation  than  that  of  the  440  F.W. 
Vein  system.  Proceeding  south  from 
the  ICeystone  to  the  Ukab,  elongation 
is  still  upward  30  deg.  to  the  south. 
Ore  deposition  on  the  Ukab  should 
bottom  at  a  correspondingly  higher 
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elevation  than  on  the  Keystone  sys¬ 
tem.  Continuing  south  we  pass  over 
the  rim  of  the  basin  where  vein  forma¬ 
tion  is  due  to  transmission  of  forces 
through  the  buttress  rather  than  re¬ 
gional  ground  movement. 

According  to  all  information  avail¬ 
able  to  me,  the  foregoing  pure  theory 
accords  well  with  the  facts.  Due  to 
the  local  nature  of  the  field-work,  all 
statements  regarding  areas  outside 
the  Baguio  Gold  property  limits  are 
merely  matter  of  personal  opinion 
based  upon  a  study  of  known  facts  at 
Baguio  Gold.  There  are  undoubtedly 
other  phases  of  fracturing  and  min¬ 
eralization  unknown  to  me.  Most 
geologic  proofs  are  no  more  than 
well-founded  opinions,  and  this  arti¬ 
cle  is  no  exception;  it  is  offered  at  its 
face  value. 

In  conclusion  I  wish  to  thank  P.  A. 
Meyer,  president,  and  W.  T.  Graham, 
general  superintendent  of  the  Baguio 
Gold  Mining  Company,  for  permission 
to  publish  this  article;  also  to  John 
F.  Patton,  of  the  engfineering  staff, 
for  valuable  comment  and  criticism. 
I  also  wish  to  express  my  apprecia¬ 
tion  for  the  cooperation  shown  by 
the  management  and  geology  depart¬ 
ment  of  the  Benguet  Consolidated 
Mining  Company,  and  to  A.  F.  Dug- 
gleby,  its  vice-president,  for  permis¬ 
sion  to  publish  information  relating 
to  the  Antamok  vein  systems. 
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Fig.  S  .  .  .  Vein  systems  in  north  half  of  Baguio  district  with  horizontal  sections  illustrating  the  theoreUcol  ground  movements 
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Motion  Pictures  Help  Educate 
The  Public  as  to  Mining 

A  library  of  over  3,000  reels,  intended  for  public 
use,  has  been  built  up  in  the  last  twenty  years 


A  REMARKABLE  EXAMPLE 
of  practical  accomplishment 
in  the  establishment  of  better 
■  public  relations,  achieved  as 
the  result  of  close  cooperation  between 
industry  and  Government,  is  afforded 
by  the  "reat  motion-picture  library 
dealing  with  mines  and  minerals,  which 
has  been  built  up  by  the  Bureau  of 
Mines  of  the  Department  of  the  In¬ 
terior,  during  the  past  two  decades. 
That  the  public  is  also  cooperating 
is  evidenced  by  the  fact  that  the  films 
were  shown  last  year  on  94,369  oc¬ 
casions  to  an  attendance  of  approxi¬ 
mately  nine  and  a  half  million  Ameri¬ 
cans.  This  great  library  is  comprised 
of  3.399  reels  from  more  than  60  dif¬ 
ferent  films,  which  present  the  story 
of  the  production,  treatment,  transpor¬ 
tation,  and  utilization  of  the  more 
important  minerals,  in  a  vivid  and 
impressive  manner,  which  no  prosy 
textbook  or  wordy  lecture  can  ever 
hope  to  equal. 

About  twenty  years  ago  the  Bureau 
of  Mines  undertook  the  work  of  es¬ 
tablishing  a  library  of  motion-picture 
films  which  .should  picturize  and  pop¬ 
ularize  for  the  benefit  of  all  of  the 
people  the  colorful,  dramatic  stories 
that  are  interwoven  with  the  develop¬ 
ment  of  the  great  industries  that  are 
j)roducing  the  numerous  minerals  on 
which  the  comfort  and  welfare  of  the 
nation  depends.  Having  no  funds  for 
the  launching  of  this  program,  the 
Bureau  considered  it  advisable  to  a.sk 
the  mineral  indu.stries  to  defray  all 
costs  incident  to  the  production  of  the 
films  and  of  providing  copies  for  dis¬ 
tribution  by  the  Government. 

To  make  po.ssible  the  building  up  of 
this  splendid  film  library,  the  mineral 
indu.stries  of  the  United  States,  over 
a  period  of  approximately  twenty 
years,  have  appropriated  a  sum  in 
excess  of  a  million  dollars.  No  in¬ 
dustry  has  ever  shown  its  willingness 
to  cooperate  with  a  Government 
agency  in  a  more  admirable  manner. 

The  occurrence  of  a  series  of  shock¬ 
ing  coal-mine  di.sasters  in  the  Appala¬ 
chian  region  was  largely  responsible 
for  the  establishment  of  the  Bureau  of 
Mines  on  July  1,  1910.  The  nation 


John  W.  Finch 

Director,  Bureau  of  Minett 
Washington,  D.  C. 


demanded  that  something  be  done  by 
the  Federal  Government  to  prevent,  or 
at  least  to  minimize,  these  disasters. 
Naturally  the  first  concern  of  the 
newly  established  Bureau  was  the 
problem  of  safety  in  mining. 

The  subject  of  safety  has,  therefore, 
been  emphasized  in  the  Bureau’s  mo¬ 
tion-picture  program.  Some  of  the 
films  are  devoted  entirely  to  safety, 
and  in  many  others,  safety  has  been 
given  a  considerable  degree  of  atten¬ 
tion.  The  Bureau  has  found  the  mo¬ 
tion-picture  film  to  be  an  excellent 
medium  for  advancing  the  safety  edu¬ 
cation  of  the  miner,  and  the  exhibition 
of  these  films  before  thousands  of 
miners  annually  has  brought  home  to 
them  the  principles  of  first-aid  and 
safety  in  mining  in  the  most  effective 
manner  possible. 

The  Bureau’s  films  illustrate  opera¬ 
tions  and  processes  such  as  excavating, 
dredging,  drilling,  blasting,  crushing, 
grinding,  smelting,  welding,  and  pol¬ 
ishing.  They  show  how  the  processed 
material  is  finally  worked  up  into  the 
finished  articles  of  commerce. 

About  a  dozen  of  the  films  relate 
to  petroleum  and  petroleum  products. 
They  show  how  oil  is  produced,  not 
only  in  the  United  States  but  also  in 
many  foreign  countries.  They  visualize 
the  history  of  the  oil  industry,  the 
refining  of  petroleum,  the  making  of 
gasoline  and  lubricating  oil. 

The  dramatic  .stories  of  the  im¬ 
portant  metals  such  as  copper,  lead, 
nickel,  steel,  and  silver  are  presented. 


Several  of  the  important  non-metallic 
minerals,  such  as  sulphur,  asbestos, 
cement,  abrasive  materials,  and  fire¬ 
clay,  are  represented  in  the  collection. 

A  number  of  the  films  deal  with 
automobiles,  the  automobile  engine, 
automobile  engine  fuels,  and  lubrica¬ 
tion.  One  film  covers  the  subject  of 
safety  glass. 

Although  the  hundreds  of  commer¬ 
cial  minerals  are  vital  to  the  welfare 
of  every  inhabitant  of  the  country, 
and  in  fact  essential  to  the  very  ex¬ 
istence  of  the  nation,  the  average 
American  is  none  too  well  informed 
as  to  where  minerals  come  from,  what 
they  are  like,  how  they  are  mined 
and  processed,  and  how  they  enter 
into  the  con.struetion  of  buildings  and 
highways,  the  fabrication  of  means 
of  transportation  and  communication, 
and  the  making  of  thousands  of  every¬ 
day  articles  and  necessities.  There  is 
hardly  a  better  way  of  making  all  of 
this  understandable  to  the  millions  of 
Americans  than  through  the  medium 
of  the  motion-picture  film. 

It  was  a  not-uncommon  occurrence 
in  the  past  to  see  large  bodies  of 
students,  accompanied  by  instructors, 
visiting  mines  and  plants  to  obtain 
detailed  information  regarding  their 
operations.  Now  the  very  atmosphere 
of  our  great  steel  mills,  quarries, 
mines,  and  factories  has  been  captured 
and  brought  right  into  the  classroom 
in  the  form  of  carefully  prepared 
films,  which  present  all  important  facts 
with  a  clarity  and  thoroughness  quite 
imjjossible  of  attainment  even  through 
personal  inspection.  Young  America, 
thanks  to  the  educational  motion-pic¬ 
ture  film,  is  learning  just  how  minerals 
are  wrested  from  the  earth,  dressed 
up,  and  made  to  serve  mankind. 

The  relationshii)  between  the  Bureau 
of  Mines  and  mining  and  oil  com¬ 
panies,  manufacturers,  trade  associa¬ 
tions,  and  individuals  who  have  spon- 
.sored  these  films  has  engendered  a 
spirit  of  cooperation  that  has  been 
of  great  assistance  to  the  Bureau  in 
furthering  its  work  in  the  fields  of 
technologic  research  and  health  and 
.safety.  When  funds  have  been  ap- 
proju-iated  by  the  sponsor  of  the  film 
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Asbestos  operations  in  Arizona  are  being  filmed  in  the  course  of  preparing  a  Bureau  of 
Mines  motion  picture  dealing  with  this  mineral 


to  be  made,  Bureau  specialists  whose 
work  is  closely  related  to  the  subject 
are  consulted  in  the  preparation  of 
the  scenario.  In  many  instances  they 
accompany  the  camera  crew  to  loca¬ 
tion  and  personally  assist  in  the  super¬ 
vision  of  the  scenes  photographed,  so 
as  to  insure  technical  accuracy. 

The  matter  of  close  relations  with 
the  public,  the  problem  of  bringing 
the  millions  of  Americans  to  a  better 
understanding  of  industrial  processes 
and  activities,  is  one  in  which  the 
executive  of  every  industry  is  vitally 


interested.  During  the  past  year  large 
sums  have  been  expended  by  many  in¬ 
dustries  in  the  preparation  of  motion- 
picture  films  designed  to  furni.sh  the 
public,  and  especially  the  student  body 
of  our  nation,  Avith  authentic  facts  re¬ 
garding  the  manufacture,  distribution, 
and  utilization  of  their  products.  The 
educational  motion-picture  films  of  the 
Bureau  of  Mines  are  especially  effec¬ 
tive  for  the  reason  that  industry  and 
Government  have  cooperated  in  their 
making.  The  public,  realizing  that  a 
Government-supervised  film  must  be 


authentic  and  free  from  propaganda, 
has  accepted  these  films  in  good  faith 
and  evidenced  its  interest  by  annual 
attendances  running  into  the  millions. 

The  United  States  today  is  striving 
to  achieve  the  utmost  efficiency  in  all 
the  operations  involved  in  the  produc¬ 
tion,  distribution,  and  utilization  of 
commodities.  This  effort  is  a  part  of 
the  general  program  designed  to  con¬ 
serve  our  natural  resources  so  that 
the  generations  to  come  may  also 
share  substantially  in  the  benefits  to 
be  derived  from  the  vast  mineral 
wealth  that  nature  bestowed  upon  our 
land.  No  Government  agency  is  more 
vitally  concerned  in  this  program  than 
is  the  Bureau  of  Mines,  whose  pro¬ 
gram  of  research,  extending  over  a 
period  of  28  years,  has  helped  greatly 
in  conserving  our  mineral  resources 
through  the  attainment  of  better  meth¬ 
ods  of  mining,  milling,  processing,  and 
refining. 

It  is  the  hope  of  the  Bureau  of 
Mines  that  the  mineral  industries  will 
make  the  freest  use  of  the  films  al¬ 
ready  prepared,  and  that  they  will  con¬ 
tinue  to  cooperate  in  the  building  up 
of  this  great  collection  of  motion- 
picture  films.  Thus  they  may  assist 
in  giving  to  the  American  people  a 
clearer  and  more  comprehensive  pic¬ 
ture  of  the  operations  of  the  great 
commercial  enterprises  that  provide 
the  mineral  materials  essential  to  the 
greatness  and  prosperity  of  America. 


Shooting  tconoz  for  the  Bureau  of  Mines  motion  picture  "Carbon  Dioxide" 
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Model  Shaft 

Aids  in  Studying  Air  Flow 

Tests  indicate  that  with  two-compartment  opening,  timbered 
with  square-sets,  resistance  can  he  reduced  by  placing  triangu¬ 
lar  blocks  on  upstream  faces  of  dividers,  wall,  and  end  plates 

R.  R.  Erum,  L.  G.  R.  Crouch,  and  E.  Hayes 

Research  Students 

R.  S.  Lewis 

Professor  of  Mining,  University  of  Utah, 

Salt  Lake  City,  Utah 


IN  A  FORMER  STUDY  of  the 
flow  of  air\  the  model  used  was  a 
drift,  5x7  in.  in  the  clear,  timbered 
with  1-in.  sets.  Built  on  a  l/12th 
scale,  the  model  represented  a  drift 
5x7  ft.  in  the  clear,  timbered  with  12- 
in.  three-piece  sets.  A  study  of  pres¬ 
sure  losses  over  a  20-ft.  length  was 
made,  using  round  and  then  square 
timbers.  It  was  found  that  at  a  spac¬ 
ing  of  approximately  6^  in.  both 
forms  of  timbering  gave  the  same 
resistance  to  the  flow  of  air.  At 
spacings  less  than  this,  square  tim¬ 
bers  gave  progressively  less  resistance, 
and  at  greater  spacings  round  tim¬ 
bers  offered  progressively  less  resist¬ 
ance.  From  a  practical  standpoint, 
it  would  seem  that  for  a  spacing  of 
6|  diameters — 6|  ft.  center  to  center 
for  12-ft.  sets  in  a  5x7  ft.  drift — both 
square  and  round  timbers  would  offer 
the  same  resistance,  but,  if  sets  were 
closer  together,  square  timbers  would 
offer  less  resistance  than  round  tim¬ 
bers.  On  the  other  hand,  if  the  spa¬ 
cing  of  sets  was  increased  over  6^ 
diameters,  round  timbers  would  give 
a  smaller  resistance  to  the  flow  of  air. 
Also  the  maximum  resistance  of  round 
timbers  was  found  at  a  spacing  corre¬ 
sponding  to  6^  diameters,  being  less 
for  greater  or  smaller  spacing.  The 
maximum  resistance  of  square  timbers 
was  found  at  about  9^  diameters,  be¬ 
ing  progressively  less  as  spacings  were 
increased  or  decreased  from  this  point. 

Various  forms  of  streamlined  tim¬ 
bers  w'ere  tried,  but  they  seemed  to 
offer  no  practical  advantage  when 
used  at  the  spacings  ordinarily  con¬ 
sidered  suitable  for  mine  sets.  Bevel¬ 
ing  the  upstream  edge  of  square  tim¬ 
bers  reduced  resistance  to  the  flow  of 
air,  but  beveling  the  downstream  edge 
inerea.sed  the  resistance.  As  shafts 
are  commonly  the  main  intake  or  ex¬ 
haust  airways  for  mines,  and  any  de¬ 
crease  in  resistance  to  the  flow  of  air 
would  be  a  distinct  advantage  from 
the  standpoint  of  the  cost  of  power 


for  ventilation,  it  was  thought  advis- 
ab’e  to  make  a  series  of  tests  on  a  two- 
compartment  shaft,  Fig.  1.  Using 
1-in.  timbers,  the  shaft  would  have 
two  compartments  each  4^x6  in.  in 
the  clear,  corresponding  on  a  l/12th 
scale  to  4ix6-ft.  compartments  in 
practice.  From  the  previous  research 
on  drift  sets,  it  did  not  seem  that 
special  streamlined  shapes  of  wall  or 
end  plates  would  have  any  advantage 
over  plain  round  or  square  timbers  in 
regard  to  resistance  offered  at  the 
spacing  commonly  used  in  shaft  sets. 


Fig.  1  ...  A  plan  Ti«w  of  on*  of  the  shaft 
sets  used  in  the  model  shaft  and  built  on  a 
1/12  scale 


but  beveling  the  upstream  edges  might 
give  a  sufficient  reduction  in  resistance 
to  be  worth  investigating.  Also,  some 
special  shape  of  dividers  might  be 
of  advantage,  as  they  are  exposed  to 
the  air  current  on  both  sides. 

Lord  Raleigh’s  principle  of  dynamic 
similarity  showed  that  results  from 
small-scale  models  could  be  applied  to 
actual  installations  provided  certain 
requirements  were  fulfilled,  and  tests 
on  models  have  been  shown  to  approxi¬ 
mate  rather  closely  to  results  achieved 
in  practice*’  *.  In  this  investigation, 
the  question  of  dynamic  simi’arity  did 
not  enter,  as  all  tests  were  made  in 
the  same  duct  and  results  were  directly 
comparable.  Very  much  the  same 
relation  could  be  expected  in  actual 
mine-timber  installations. 

A  long  fabricated  metal  duct  with 


pitot  tubes  and  gages  was  used  in  mak¬ 
ing  tests.  The  duct  measured  46  ft.  in 
length  and  was  8x12  in.  in  section.  It 
was  built,  in  six  lengths,  of  No.  10 
boiler  plate  fastened  at  the  edges  with 
l^xl^x^-in.  angle  irons,  held  together 
at  5-in.  intervals  by  bolts.  Cork  gask¬ 
ets  were  used  to  make  it  airtight.  A 
transition  piece  2  ft.  6  in.  long  con¬ 
nected  it  to  the  18-in.  circular  intake 
of  the  fan.  A  four-vane  straightener, 
18  in.  long,  was  placed  at  the  intake 
of  the  duct. 

The  fan  used  was  a  Silentvane  Size 
60,  Design  5,  made  by  the  B.  F.  Stur- 
tevant  Company.  It  was  driven  at 
3,000  r.p.m.  through  a  V-belt  drive 
by  a  7i-hp.  G.E.  squirrel-cage  motor, 
running  at  1,800  r.p.m.  It  was  oper¬ 
ated  as  an  exhaust  fan,  a  sliding  gate 
being  placed  in  the  fan  discharge  to 
regulate  velocity  of  flow  in  the  duct. 

Procedure  in  Tests — The  instruments 
used  and  the  general  method  followed 
were  similar  to  those  described  in  the 
study  of  drift  timbering'.  The  static 
pressure  drop  caused  by  the  different 
forms  of  timbering  was  measured  over 
a  length  of  20  ft.,  the  timbering  ex¬ 
tending  over  a  greater  length,  so  that 
conditions  of  flow  would  be  those  ac¬ 
tually  occurring  inside  the  timbers. 
Velocity  of  flow  was  measured  at  a 
point  13  ft.  downstream  from  the  end 
of  the  timbering  to  insure  satisfactory 
conditions  for  making  a  nine-point 
traverse  with  pitot  tubes.  Later, 
Hayes  found  that  a  factor  of  0.915 
was  sufficiently  accurate  to  be  used  as 
a  multiplier  of  the  center  velocity 
pressure  only  to  give  the  average  veloc¬ 
ity  pressure,  if  the  center  velocity 
pressure  was  0.11  in.  of  water  gage 
or  above,  but  the  nine-point  traverse 
was  used  if  the  velocity  pressure  at 
the  center  was  less.  Crouch  determined 
that,  instead  of  finding  the  average 
velocity  by  averaging  the  square  roots 
of  the  individual  velocity  pressures  in 
a  nine-point  traverse,  it  was  suffi¬ 
ciently  accurate  to  use  the  square  root 
of  the  mean  of  the  separate  velocity 
pressures  in  a  traverse.  This  change 
shortened  the  time  needed  to  calculate 
average  velocity  from  a  traverse. 

In  the  first  series  of  tests,  square 
timbers  were  used  in  the  shaft  sets, 
and  the  resistance  offered  by  the  20- 
ft.  section  was  taken  as  the  standard. 
Then  various  forms  of  built-up  divid¬ 
ers  were  tried,  the  other  timbers  of 
the  sets  remaining  unaltered.  The  re¬ 
sults  from  these  tests  are  shown  in 
Fig.  2,  where  the  hatched  areas  are 
the  additions  made  to  the  original 
square  divider,  which  is  not  shaded. 
The  number  in  brackets  is  the  number 
of  the  test  run;  the  percentages  given 
just  below  are  the  percentage  increase 
(-f)  or  decrease  ( — )  in  resistance  in 
pounds  per  square  foot  over  the  20- 
ft.  section  that  is  caused  by  the  special 
shape  of  the  divider  as  compared  to 
the  plain  square  divider;  the  figures 
in  pounds  per  square  foot  are  the 
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measured  resistances  to  the  flow  of  air. 
Thus  the  variation  in  pressure  from 
+14.8  per  cent  to  — 23.7  per  cent  of 
the  resistance  of  the  standard  divider 
is  caused  by  the  difference  in  shape 
of  the  divider,  A  triangular  shape 
added  downstream  increased  the  resist¬ 
ance  14.8  per  cent,  but  the  same  shape 
added  upstream  decreased  the  resist¬ 
ance  14.8  per  cent,  a  total  change  of 
29.6  per  cent  or  1.3  in.  of  water  gage, 
as  shown  by  tests  10  and  2. 

A  half-round  section.  Test  4,  added 
upstream  reduced  the  resistance  11  per 
cent,  or  2.6  lb,  per  square  foot,  com¬ 
pared  with  a  standard  square  divider. 
Thus  it  was  a  little  less  effective  than 
the  triangular  section.  Adding  either 
section  would  reduce  the  open  space 
in  the  shaft  between  dividers  from  4 
to  3  in.  In  comparing  the  two  added 
shapes,  the  ha^f-round  would  require 
half  as  much  timber  as  the  triangular 
form,  since  two  half-round  pieces  could 
be  cut  from  a  round  timber.  The  tri¬ 
angular  section  gave  an  added  reduc¬ 
tion  in  resistance  of  3.8  per  cent  or 
0.9  lb.  per  square  inch  compared  with 
the  half-round  section.  The  smallest 
resistances  were  given  by  the  com¬ 
pound  shapes  used  in  tests  11,  5,  and 
12,  in  which  sections  were  added  to 
both  upstream  and  downstream  faces 
of  the  dividers.  Such  results  were  to 
be  expected,  as  these  shapes  approach 
a  streamlined  form  of  timbering.  It 
is  interesting  to  note  that  the  addition 
of  another  square  divider,  as  in  tests 
7  and  13,  may  have  a  favorable  or  an 
unfavorable  result,  depending  on  its 
position;  that  is  whether  it  is  placed 
upstream  or  downstream.  Thus,  if 
dividers  in  a  shaft  are  to  be  doubled 
or  reinforced,  it  would  be  far  more 
advantageous  to  p’ace  the  addition  on 
the  downstream  face  of  the  main 
divider,  other  things  being  equal,  than 
to  have  it  upstream.  The  difference 
in  resistances  in  the  two  positions  is 
about  4/5  of  an  inch  of  water  gage 
for  20  ft.  of  shaft. 

In  Fig.  3  are  given  the  results  of 
tests  on  entire  shaft  sets  instead  of 
dividers  only;  that  is,  both  end  plates 
and  wall  plates  were  changed  in  shape 
as  well  as  dividers.  The  figure  does 
not  show  the  changes  in  form  of  the 
wall  plates,  but  in  all  eases  they  were 
changed  in  the  same  manner  as  the 
end  plates.  A  triangular  section,  in 
the  form  of  an  isosceles  triangle,  is 
made  from  one  square  timber  and  is 
used  on  dividers  only.  On  the  wall 
and  end  plates  the  fillers  make  an 
angle  of  45  deg.  with  the  axis  of  the 
shaft. 

From  left  to  right  the  tests  show 
decreasing  resistances  to  the  flow  of 
air.  A  test  was  first  made  on  plain 
sets,  and  then  on  different  built-up 
shapes  by  fastening  pieces  to  the 
original  square-sets  with  glue.  As 
a  cheek,  after  tests  were  completed 
and  the  added  pieces  were  removed, 
another  run  was  made  on  the  plain 


Fig.  2  .  .  .  Comparative  teats  on  resistance  of  different  shapes  of  dividers.  The 
percentages  are  the  increase  or  decrease  in  resistance  in  per  cent  in  pound  per 
square  foot  over  a  20-ft.  length  of  duct,  at  a  velocity  of  1.800  ft.  per  min.  Number 
of  test  is  given  in  brackets.  Resistance  of  plain  square  timbers  of  23.6  lb.  per 
square  foot  is  taken  as  the  standard 
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Fig.  3  .  .  .  Resistance  of  various  shapes  of  shaft  sets  compared  to  thot  of  plain 
square-sets  (23.4  lb.  per  square  foot)  as  standard.  Velocity  of  air  is  1,800  f.pmi. 
Length  of  test  section  is  20  ft. 


sets.  The  two  tests  gave  identical  re¬ 
sults,  indicating  that  the  sets  had  not 
been  disturbed  from  position  during 
the  different  tests. 

In  general,  the  effect  of  adding  sec¬ 
tions  downstream  was  to  increase  re¬ 
sistance.  Test  3  gave  the  minimum  re¬ 
sistance  in  the  series,  and  its  form  is 
the  simplest  of  all  built-up  forms,  the 
triangular  sections  being  added  on 
the  upstream  side  only.  In  the  two 
series  of  tests  (dividers  alone  and 
entire  sets)  the  standard  of  compari¬ 
son  was  the  plain  unaltered  set.  In 
the  two  series  the  standards  gave  23.6 
and  23.4  lb.  per  square  foot  as  the 
respective  resistances.  As  the  sets 
were  tom  down  and  were  rebuilt  be¬ 
tween  the  tests,  and  the  two  series  of 
tests  were  made  by  different  opera¬ 
tors,  the  agreement  is  very  close.  If 
we  take  the  average  as  23.5  lb.  per 
square  foot,  we  see  that  the  resistance, 
using  a  triangular  upstream  addition 
to  the  divider  alone  (Fig.  2,  Test  10), 
is  reduced  to  20.1  lb.  per  square  foot. 
In  Fig.  3,  Test  2,  the  resistance  for 
45  deg.  blocks  on  the  upstream  sides 
of  both  wall  and  end  plates,  but  with 
divider  left  square,  is  19  lb.  per 
square  foot.  In  other  words,  filling 


in  on  wall  and  end  plates  has  a  slightly 
greater  effect  that  making  the  up¬ 
per  face  of  the  dividers  triangular. 
Almost  the  same  effect  is  achieved  by 
altering  the  divider  alone  as  by  add¬ 
ing  to  all  wall  and  end  plates.  How¬ 
ever,  combining  additions  to  both 
dividers  and  wall  and  end  plates  gives 
the  minimum  resistance,  16.6  lb.  per 
square  foot,  as  shown  in  Fig.  3,  test 
3.  Such  a  set  gives  a  reduction  of 
1.3  in,  of  water  gage  over  the  standard 
20-ft.  length. 

From  these  tests  it  would  seem  that 
for  a  two-compartment  shaft,  timbered 
in  the  usual  manner  with  square-sets, 
a  decided  reduction  in  resistance  to 
the  flow  of  air  would  be  achieved  by 
placing  triangular  blocks  on  the  up¬ 
stream  faces  of  dividers,  wall  and  end 
plates.  Just  how  economical  this 
would  be  depends  on  the  particular 
case  and  the  conditions  that  obtain. 

*  “Drift  Model  Aids  in  Studying  Air 
Flow.”  J.  R.  Abo.  W.  Henoch,  K.  G.  Pike, 
and  R.  S.  Lewis.  Engineering  and  Mining 
Journal,  March,  1937.  p.  140. 

*  “Experiments  on  the  Flow  of  Air  in 
Ducts,"  Cook  and  Statham.  Trans.  A.I.M.E., 
Vol.  73.  p.  78.  1926-27. 

*  “Application  of  Model  Tests  to  the 
Determination  of  Losses  Resulting  From 
the  Transmission  of  Air  Around  a  Mine 
Shaft  Bend.”  C.  Smith.  University  of 
Illinois  Bulletin  265,  1934. 
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The  jumbo  on  the  surface 


The  Huanchaca  Jumbo 

Carriage  takes  two  3-in.  drifters 
and  will  go  on  a  small  cage  without  dismounting 

Neil  O'Donnell 

General  Manager 
Cia.  Huanchaca  de  Bolivia 
Pulacayo,  Bolivia 


IN  DRIVING  any  drift  or  tunnel, 
where  mechanical  shovels  are  used, 
it  is  a  distinct  advantage  to  have 
a  piece  of  equipment  carrying  the 
drills,  which  can  be  placed  in  opera¬ 
tion  soon  after  the  heading  is  mucked 
out.  In  1938  at  the  Huanchaca  silver 
mine,  at  Pulacayo,  Bolivia,  the  staff 
decided  to  try  to  build  a  small  jumbo 
which  could  be  used  for  driving  drifts, 
and  Ben  E.  Peet,  chief  engineer,  was 
asked  to  design  one.  The  result  is 
the  device  shown  in  the  accompanying 
drawing. 

This  jumbo  will  safely  carry  two 
3-in.  Leyner  machines  and  is  short 
enough  to  go  in  a  2ix4-ft.  cage  with¬ 
out  dismounting  the  machines  or  bars. 
It  has  no  clamps,  cranks  or  other  de¬ 
vices,  is  not  heavy  or  cumbersome, 
and  requires  no  more  room  on  a 
switch  than  a  mine  car.  For  nearly 
a  year  it  has  been  actively  employed 
in  driving  drifts. 

It  consists  of  two  sets  of  trucks, 
surmounted  by  channels  with  the  hol¬ 
low  side  toward  the  center.  Through 
the  channels,  just  forward  of  the 
front  wheels,  a  3-in.  bar  is  passed 
and  by  use  of  universal  clamps  two 
upright  bars  are  attached.  To  these 
bars  the  drilling  arms  are  attached 
by  universal  clamps,  preferably  pass¬ 
ing  in  the  rear  of  the  uprights  for 
greater  stability. 


Between  the  uprights  and  welded  to 
the  floor  of  the  jumbo  is  a  large  hinge, 
the  forward  end  of  which  is  pointed. 
When  the  jumbo  is  in  operation  the 
hinge  drops  forward  and  engages  in 
the  ground,  which  prevents  the  jumbo 
from  being  pulled  forward  when  at¬ 
tempting  to  crank  out  a  stuck  steel. 
On  the  rear  end  are  two  large  spikes. 


one  pointing  slightly  forward  and 
out.  The  other  points  rearward  and 
out.  These  are  bored  and  have  a  pin 
to  hold  them  clear  off  the  track  when 
the  jumbo  is  being  moved.  These 
spikes  were  not  provided  in  the  first 
design.  In  normal  operation  they 
did  not  seem  to  be  required,  but  it 
was  found  that  in  loosening  or  tight¬ 
ening  nuts  on  the  machine  or  bars, 
the  rear  end  of  the  jumbo  tended  to 
move.  This  the  spikes  prevented. 

Contrary  to  general  belief,  the  jum- 
1)0  displays  no  great  tendency  to  re¬ 
treat  from  the  face,  and  before  the 
spikes  were  installed,  only  a  shovel¬ 
ful  of  dirt  was  placed  on  the  track 
behind  the  wheels. 

A  tendency  to  tip  over  forward, 
due  to  the  weight  of  the  machines 
ahead  of  the  front  wheels,  when  these 
were  fully  cranked  out,  was  overcome 
by  filling  the  chamber  between  the 
channels  with  three  pieces  of  cast  iron. 
Two  pieces  fit  snugly  in  the  “U”  of 
the  channels  and  a  slightly  wedge- 
shaped  piece  is  dropped  between 
them.  No  difficulty  has  been  had  with 
this. 

A  plate  of  :J-in.  steel  is  welded  on 
the  top  of  the  channels  and  the  ends 
of  the  channels  are  closed  by  welding. 
This  prevents  movement  of  the  east¬ 
ings.  The  spikes  are  held  in  pieces 
of  1^-in.  or  2-in.  pipe.  Extra  heavy 
pipe  is  preferable. 

No  difficulty  has  been  had  when  one 
machine  is  out  at  the  end  of  the  arm 
while  the  other  is  close  to  the  column, 
despite  the  narrowness  of  the  gage, 
which  is  18  in.  In  fact,  side-swiping 
on  the  side  of  the  drift  can  be  done 
where  both  machines  are  drilling  on 
the  same  side. 

This  device  has  been  used  for  driv¬ 
ing  drifts  9  ft.  wide  and  8  ft.  high, 
for  drilling  bottom  for  ditches,  and 
for  starting  raises  and  for  side-swip¬ 
ing. 
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NEW  BOOKS 


Strategic  Mineral  Supplies.  By  G.  A. 
Roush,  McGraw-Hill  Book  Company, 
Inc.  Pp.  485.  Price,  $5. 

This  volume  is  most  Umely.  It 
comes  from  one  of  the  country’s 
best  informed  individuals.  It  con¬ 
tributes  a  genuine  service  for  any  firm 
or  individual  who  must  survey  or  pay 
any  attention  to  questions  of  supply  of 
that  small  group  of  strategic  minerals 
to  which  present  war  problems  have 
again  directed  general  attention. 

Dr.  Roush  has  for  many  years  been 
one  of  the  country’s  leading  students 
and  authors  on  mineral  economics.  His 
annual  contributions  as  editor  of  “The 
Mineral  Industry”  are  too  widely  known 
to  require  more  than  mention  in  order 
to  prove  Roush’s  real  position  as  an 
outstanding  author  in  this  field.  The 
present  book  has  not  only  this  back¬ 
ground  of  mineral  economics  to  draw 
on.  It  is  based  on  a  large  number  of 
elaborate  official  reports  to  which  Dr. 
Roush  has  had  access  and  to  which  he 
makes  generous  acknowledgment  in  his 
preface.  The  result  is  an  authoritative, 
well-balanced  presentation  regarding 
manganese,  nickel,  chromium,  tungsten, 
tin,  aluminum,  antimony,  mercury,  plat¬ 
inum,  mica,  iodine,  and  nitrogen. 

The  presentation  in  each  of  these 
chapters  is  simple,  understandable,  and 
informative.  One  does  not  need  to  be 
in  any  sense  a  specialist  in  either  min¬ 
eral  economics  or  metal  utilization  to 
profit  from  mere  reading  of  any  of  these 
presentations  of  the  book  on  any  com¬ 
modity  in  which  one  may  have  interest. 
Furthermore,  the  concise,  conveniently 
arranged  statistical  matter  which  has 
been  brought  together  from  official  and 
industrial  sources  gives  great  reference 
value  even  for  the  specialist  who  may 
already  know  the  principles  explained 
in  the  interpretative  part  of  the  text. 

Roush  has  taken  a  middle-of-the-road 
course  in  his  discussion.  He  believes  in 
military  preparedness,  but  mainly  as  a 
matter  of  good  sense  and  protection  of 
American  industry.  This  evident  atti¬ 
tude  gives  the  highest  credibility  to  all 
of  the  subject  matter  which  is  based  on 
opinion,  rather  than  mere  fact.  But, 
fortunately,  the  reader  has  no  difficulty 
in  distinguishing  what  is  fact  and  what 
is  merely  the  author’s  opinion.  Thus 
even  the  highly  partisan  will  profit  by 
reading,  and  will  not  be  too  much  of¬ 
fended  even  when  he  disagrees  in  detail. 

R.  S.  McBride 

Geology  and  Engine^bing.  By  Robert 
/•’.  Legget.  Published  by  McGraw-Hill 
Book  Company,  330  West  4^d  St.,  New 
York,  N.  r.  Pp.  650.  Price  $4.50. 

Geologists  win  be  happy  to 

learn  that  this  book  proclaims 
the  importance  of  their  knowl¬ 
edge  and  experience  to  the  civil  engi¬ 
neering  profession  and,  strange  as  it 


may  seem,  it  is,  strictly  speaking,  not 
written  by  a  geologist.  The  author’s 
background  lies  exclusively  in  the  prac¬ 
tical  and  academic  field  of  civil  engi¬ 
neering  and  his  desire  is  to  point  out 
to  the  civil  engineer  as  well  as  to  the 
geologist  how  these  professions  can  co¬ 
operate  and  advance  the  perfection  and 
security  of  constructing  dams,  hydro¬ 
electric  plants,  tunnels  and  other  engi¬ 
neering  projects.  Professor  P.  G.  H. 
Boswell,  F.R.S.,  of  London,  in  his  fore¬ 
word  says:  “It  is  well  known  that  ade¬ 
quate  geological  investigation  of  natu¬ 
ral  conditions  in  engineering  undertak¬ 
ings  in  the  past  would  have  resulted  in 
the  saving  of  human  life  by  the  pre¬ 
vention  of  disasters;  it  has  frequently 
been  the  means  of  effecting  a  consider¬ 
able  reduction  in  the  cost  of  engineering 
works  and  of  avoiding  the  trouble  and 
expense  of  litigation.” 

Part  I  of  the  book  is  entitled  “An  In¬ 
troduction  to  Geology,”  which  can  be 
skipped  by  geologists.  Part  II,  “Geol¬ 
ogy  as  Applied  to  Civil  Engineering,” 
is  important  for  geologists  and  civil  en¬ 
gineers.  Part  III  is  a  very  complete 
reference  section  of  geological  terms 
commonly  encountered ;  geological  sur¬ 
veys  of  the  English-speaking  world,  and 
names  of  geological  societies  and  peri¬ 
odicals. 

Part  II  is  a  thorough  and  well-writ¬ 
ten  section  going  into  all  the  phases 
of  applying  geology  to  civil  engineer¬ 
ing,  such  as  open  excavation  with  move¬ 
ment  and  landslides,  transportation 
routes,  bridge  and  dam  foundations, 
building  foundations,  materials  of  con¬ 
struction,  and  soil  mechanics.  The  book 
is  an  important  and  practical  contribu¬ 
tion  to  engineering  and  will  stimulate 
both  geologists  and  civil  engineers  to¬ 
ward  a  better  understanding  for  mutual 
cooperation. 

H.  C.  C. 

Public  Speaking  for  Technical  Men. 
By  8.  Marion  Tucker.  McGraw-Hiil 
Book  Company,  New  York  and  Lon¬ 
don.  Pp.  397.  Price  $3. 

IF  YOU  HAVE  a  pet  aversion  to  pub¬ 
lic  speaking  by  technical  men  as 
you  hear  it  at  conventions,  and  if 
you  would  like  to  know  just  what  is 
wrong  with  so  much  public  speaking  and 
how  to  correct  it,  you  will  find  this  book 
helpful  and  interesting  from  cover  to 
cover.  The  author  treats  with  gentle 
satire  the  faults  and  frailties  of  most 
public  speakers,  but,  more  important, 
he  gives  sound  practical  advice  on  the 
subject  that  should  be  taken  to  heart 
by  all  men  who  have  to  face  an  audience. 
The  book  abounds  in  illustrations  of 
good  and  bad  technique  in  organizing 
and  preparing  a  speech,  platform  pres¬ 
ence,  use  of  the  voice,  and  consideration 
for  the  audience.  The  treatment  of 
the  subject  is  as  lively  and  dynamic  as 
we  wish  more  speech  makers  might  be. 


Handbook  op  Mica.  By  Ramani  Ran- 
jan  Chowdhury.  Published  by  Thack¬ 
er,  Spink  d  Company,  Ltd.,  Calcutta, 
India.  Pp.  340.  Price  22s.  6d. 

NTEREST  in  the  recovery  of  mica 
has  increased  in  recent  years,  partly 
because  of  its  strategic  importance. 
Those  engaged  in  the  marketing  of 
the  mineral  know  that  expert  knowledge 
is  essential  in  producing  and  handling 
the  product.  The  exacting  needs  of  the 
ultimate  consumer  must  be  met.  The 
author,  a  specialist  in  his  field,  has  cov¬ 
ered  the  subject  in  great  detail  and  sup¬ 
plies  answers  to  nearly  all  of  the  ques¬ 
tions  frequently  asked  by  owners  of 
mica-bearing  properties  who  believe  that 
they  see  big  opportunities  ahead.  His 
volume  opens  with  a  chapter  on  the 
geological  aspects  of  mica,  and,  pro¬ 
gressively,  covers  mining,  commercial 
preparation,  marketing,  and  utilization. 
Though  the  Indian  mica  industry  natu¬ 
rally  receives  most  attention  in  the  hand¬ 
book,  operations  in  other  producing  areas 
are  by  no  means  neglected. 

The  Mineral  Industry  —  Statistics, 
Technology,  and  Trade  During  1938. 
Edited  by  G.  A.  Roush.  McGraw-Hill 
Book  Compcmy,  New  York  and  Lon¬ 
don.  Pp.  784-  Price  $12. 

GLUME  47  of  this  annual  con¬ 
tinues  the  long  line  of  mineral 
statistical  studies  founded  by 
Richard  P.  Rothwell.  Thirty-five  contrib¬ 
utors,  each  a  specialist  in  his  subject, 
have  covered  the  metals  and  non-metals 
in  the  customary  authoritative  manner. 
Useful  supplementary  tables  give  the 
value  of  foreign  currencies  in  United 
States  money,  current  tariff's  on  mineral 
and  metal  products,  weight-conversion 
factors,  professional  and  trade  associa¬ 
tion  in  the  United  States,  and  a  list 
of  the  State  geologists,  mine  commis¬ 
sioners,  and  mine  inspectors. 

▲ 

PUBLICATIONS 


RECEIVED 


Essential  Minerals  for  National  Defense. 
Bulletin  250,  Mining  and  Metallurgical 
Society  of  America,  90  Broad  St.,  New 
York.  Pp.  9. 

Gypsum  and  Anhydrite.  Forrest  T. 
Moyer.  Information  Circular  7049,  U.  S. 
Bureau  of  Mines,  Washington,  D.  C.  Pp. 
45. 

Canada.  Report  of  the  Department  of 
Mines  and  Resources  for  the  year  ended 
March  31,  1938.  Ottawa.  Pp.  330.  Price 
50c. 

Nickel  Content  of  an  Alaskan  Basic  Rock 
By  John  C.  Reed.  Bull.  897-D,  D.  S. 
Geological  Survey.  For  sale  by  Superin¬ 
tendent  of  Documents,  W.aahington,  D.  C. 
Pp.  6.  Price  5^. 

Blast  Furnace  Prewtice.  By  Ralph  H. 
Sweetser.  A  manual  on  all  aspects  of  the 
production  of  pig  iron.  McGraw-Hill  Book 
Co.,  330  West  42d  St.,  N.  Y.  Pp.  336. 
Price  |4. 

Transvaal  Chamber  of  Mines,  1938.  Forty- 
ninth  annual  report.  Published  by  the 
Chamber,  Johannesburg,  South  Africa. 
Pp.  152. 

Metallurgical  Study  of  Idaho  Placer 
Sand.  By  A.  W.  Fahrenwald,  Joseph  New¬ 
ton,  W.  W.  Staley,  Robert  E.  Shaffer. 
Pamphlet  51,  Idaho  Bureau  of  Mines,  Mos¬ 
cow,  Idaho.  Pp.  10. 

Cambrian  Formations  of  the  Eureka  and 
Pioche  Districts,  Nevada.  By  Harry  E. 
Wheeler  and  Dwight  M.  Lemon.  Geology 
and  Mining  Series  No.  31.  Nevada  State 
Bureau  of  Mines.  University  of  Nevada, 
Reno.  Pp.  60.  Price  25^. 
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MONTHLY  COMMENT  •  DAILY  AND  AVERAGE  MONTHLY 


Summary  of  the 


MARKETS 


Despite  the  world-wide  dislocation  prices  of  nou-ferrons  metals  to  protect 
of  trade  in  non-ferrous  metals,  re-  liome  trade.  Under  the  circumstances, 
suiting:  from  the  European  War,  domes-  the  London  Metal  Exchange  remained 
tic  consumers  bought  large  tonnages  of  closed  to  all  regular  business  in  copper, 

copper,  lead,  and  zinc  during  September  lead,  and  zinc  and  those  foreign  pro- 

at  rising  prices.  The  E.  d  M.  J.  index  ducers  who  had  relied  on  London  quota- 
of  prices  advanced  from  73.88  in  August  tions  as  a  guide  to  world  prices  found 

to  83.07  in  September.  The  uplift  re-  themselves  in  a  difficult  j)osition.  On 

fleeted  sharp  advances  in  copper  and  ex))ort  co])per  for  shipment  from  the 
zinc.  United  States,  most  producers  switched 

The  outstanding  event  during  Septem-  to  a  flat  f.a.s.  dollar  basis,  and  our  ex- 
ber  was  the  drastic  action  taken  in  jiort  quotations  over  the  last  two  weeks 
the  United  Kingdom  for  the  control  of  of  the  month  were  based  chiefly  on  such 


transactions.  The  London  equivalents, 
owing  to  the  decline  in  sterling  ex¬ 
change,  dropjied  close  to  a  pound  on 
Empire  electrolytic.  (Prices  fixed  in 
the  United  Kingdom  by  the  Ministry  of 
Su|»))ly  appear  elsewhere  in  this  issue.) 

Domestic  coj)per  was  active,  sales  for 
the  month  totaling  183,627  tons,  against 
38.276  tons  in  August  and  183, loO  tons 
in  July.  The  price  advanced  to  \2<t. 
Valley.  A  veiled  warning  by  President 
Roosevelt  to  the  effect  that  ample  copj)er 
could  be  produced  here  at  121^  at¬ 
tracted  interest. 

Lead  producers  restricted  offerings  of 
the  metal  to  hold  frightened  consumers 
in  check,  and  they  raised  the  price  only 
43  ])oints  in  the  face  of  heavy  pur¬ 
chases.  The  price  of  zinc  advanced  from 
4.75c,  St.  Louis  to  6.50^.  Spot  tiu  was 
wholly  nominal  most  of  the  month  on 
scanty  offerings,  but  forward  metal  sold 
around  Gold  in  London  was  estab¬ 

lished  at  168s.,  a  new  high. 
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Sept. 

1 

2 

4 

5 

6 

7 

8 
9 

11 

12 

13 

14 
1.5 
16 
18 

19 

20 
21 
22 
23 

25 

26 

27 

28 

29 
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Sept 

6 

13 

20 

27 


Sept. 


UNITED  STATES  MARKET _ 

. — Electrolytic  Copper — ,  Straits  Tin  - Lead - .  Zinc 

Domestic  Export  New  York  New  York  St.  Louis  St.  Louis 

(a)  Refinery  (6)  Refinery 

10.275  10.175  .50.5000  5.05  4.90  4.75 


10.775 

11.000 

52.0000 

5.05 

4.90 

5.00 

Holiday 

11.000 

Holiday 

Holiday 

Holiday 

Holiday 

10.775 

11.425 

60.0000 

5.25 

5. 10 

5.65 

11.775 

11.700 

60.0000 

5.25@5.50 

5.10@5.35 

.5.90(^6.00 

11.775 

11.800 

62.5000 

5.50 

5.35 

6.00 

11.775 

11.800 

04.7500 

5.50 

5.35 

6.00 

11.775 

11.800 

66.0000 

5.50 

5.3.5 

6.00  ' 

11.775 

11.900 

70.0000 

5.50 

5.35 

6 .00(®6. 25 

11.775 

11.925 

70.0000 

5.50 

5.35 

6.25 

11.775 

11.875 

74.. 5000 

5.50 

5.3.5 

6.25 

11.775 

11.875 

72.0000 

.5.50 

5.35 

6.25 

11.775 

11.750 

68.0000 

5 .  .50 

5.35 

6.25 

11.775 

12.000 

68.0000 

5.50 

5.35 

6.25 

11.775 

11.625 

68.0000 

5.50 

5.35 

6.25 

11.775 

11.750 

68.1000 

5.50 

5.3.5 

6.25 

11.775 

11.750 

(•>8.1000 

5.50 

5.35 

6.25 

11.775 

11.750 

08.0000 

5.50 

.5 . 3.5 

6.25 

11.775 

11.750 

67.0000 

.5 .  .50 

5.35 

6.25 

11.775 

11.750 

66.0000 

5.  .50 

5.3.5 

6.2.5 

11.775 

11.750 

65.0000 

5.50 

5.35 

6.25 

11.775 

11.875 

64.0000 

5.50 

5.35 

6.25 

11.775 

11.875 

62.2500 

5.50 

5.35 

6.25@6.50 

11.775 

11.950 

60.0000 

5.50 

5.35 

6.50 

11.775 

11.950 

60.0000 

5.50 

5.35 

6.50 

11.775 

12.000 

60.0000 

5.50 

5.35 

6.50 

AVERAGES  FOR 

MONTH 

11.635 

11.685 

64.588 

5.449 

5.299 

6.104 

AVERAGES  FOR 

WEEK 

10.775 

10.925 

54.350 

5.155 

5.005 

5.220 

11.775 

11.850 

67.958 

5.500 

5.350 

6.104 

11.775 

11.792 

68.700 

5.500 

5.350 

6.250 

11.775 

11.792 

65.375 

5.500 

5.350 

6.271 

CALENDAR  WEEK  AVERAGES 


SILVER.  GOLD.  AND  STERLING  EXCHANGE 

NEW  YORK  AND  LONDON 

Sterling  Exchange  - Silver - ,  . - Gold - , 

1939  “  90-day  (c)  (d)  United 


Sept. 

"  Checks  ” 

demand  ”  New  York 

London 

London 

States 

1 

4.20000 

(/) 

35.5000 

19.7500 

160s 

$35.00 

2 

4.20000 

4.16000 

(e) 

(«) 

if) 

,35.00 

4 

Holiday 

Holiday 

Holiday 

if) 

if) 

Holiday 

5 

4.05000 

(/) 

35 .  .5000 

20.62.50 

1688 

35.00 

6 

4.03000 

3.98000 

36.2500 

21.0625 

168s 

35.00 

7 

4.04000 

3.99500 

36.7.500 

21.3125 

168s 

35.00 

8 

4.047.50 

4.01250 

36.7.500 

21.3125 

168s 

35.00 

9 

4.04000 

4.00500 

(e) 

ie) 

ie) 

35.00 

11 

4.04.500 

4.01000 

.36.12,50 

20.9375 

168s 

35.00 

12 

4.03000 

3.99500 

.36.0000 

20.87.50 

168s 

35.00 

13 

4.02000 

3.98500 

36.3750 

21.5625 

168b 

35.00 

14 

3.83000 

3.79500 

36.0000 

21.5000 

1688 

35.00 

1.5 

3.77000 

3.72500 

36.2500 

22.1250 

168s 

35.00 

16 

3.87000 

3.83000 

(e) 

ie) 

ie) 

35.00 

18 

3.80000 

3.76000 

36.7500 

22.5625 

168s 

35.00 

19 

3.91000 

3.86000 

38.5000 

23.4375 

168s 

35.00 

20 

3.88000 

3.8.3000 

38.5000 

23.5000 

168s 

35.00 

21 

3.95000 

3.91000 

38.7500 

23.5000 

1688 

35.00 

22 

3.98,500 

3.93500 

39.2500 

23.5000 

1688 

.35.00 

23 

3.992.50 

3.94000 

(e) 

(e) 

(e) 

35.00 

25 

3.98.500 

3.9.3000 

39.2.500 

23.5000 

168s 

35.00 

26 

3.99000 

3.93,500 

39.12.50 

23.5000 

1688 

35.00 

27 

4.01000 

3.96500 

37.2500 

23.5000 

168s 

35.00 

28 

4.01000 

3.96.500 

35.2500 

23.0000 

1688 

35.00 

29 

4.01000 

3.96000 

35.0000 

22.5000 

168s 

35.00 

30 

4.01000 

3.97000 

(e) 

ie) 

ie) 

35.00 

AVERAGES  FOR  MONTH 

3.98820  .  36.956  22.178  .  35.00 


Sept.  AVERAGES  FOR  WEEK 

6  4.15000  .  35.688  . 

13  4.03708  .  36.400  . 

20  3.84333  .  37.200  . 

27  3.98542  .  38.725  . 


2 

10.. 3.58 

10.354 

49.646 

5.050 

4.900 

4. 

9 

11.575 

11.588 

62.650 

5.425 

5.275 

5. 

16 

11.775 

11.888 

70.417 

5.500 

5.350 

6. 

23 

11.775 

11.729 

(>7.533 

5.500 

5.350 

6. 

30 

11.775 

11.900 

61.875 

5.500 

5.350 

6. 

792 

920  Calendar  week  averages:  New  York  Silver,  Sept.  2nd,  36.125; 

229  9th,  36.313;  16th,  36.150;  23rd,  38.350;  30th,  37.175. 

250  (e)  Not  quoted  (Saturday). 

396  (/)  No  quotation. 


THE  above  quotations  for  major  non-ferrous 
metals  are  our  appraisal  of  the  important  United 
States  markets,  based  on  sales  reported  by  pro¬ 
ducers  and  agencies.  Tbey  are  reduced  to  the 
basis  of  cash,  New  York  or  St.  Louis,  as  noted. 
All  prices  are  in  cents  per  pound. 

(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis  add  0.225c.  per  pound,  the  average  dif¬ 
ferential  for  freight  and  delivery  charges. 

(b)  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Owing  to  the 
European  War  and  the  disruption  of  normal  trade 
relations,  our  export  copper  quotations  for  Sep¬ 
tember  were  based  largely  on  f.a.s.  transactions, 


c.x  United  States  itorts. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  for  copper  are  for  the  ordinary 
forms  of  wirebars  and  ingot  bars ;  cathodes  are 
sold  at  a  discount  of  0.125c. 

Quotations  for  zinc  are  for  oadinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to  the 
freight  differential.  Contract  prices  for  High 
Grade  zinc  delivered  in  the  East  and  Middle  West 
in  nearly  all  instances  command  a  premium  of  Ic 
per  pound  over  the  current  market  for  Prime 
Western  but  not  less  than  Ic  over  the  Engi¬ 
neering  and  Mining  Joumal’t  average  quotation 


for  Prime  Western  for  the  previous  month. 

Quotations  for  lead  reflect  prices  obtained  for 
common  lead,  and  do  not  Include  grades  on  which 
a  premium  is  asked. 

(c)  Silver  other  than  newly-mined  domestic, 
by  Handy  &  Harman.  Under  Treasury  order  of 
July  6,  1039,  the  price  on  domestic  newly-mined 
silver  mined  subsequent  to  July  1,  19:i9,  was 
fixed  at  71.11c  per  troy  ounce.  Handy  &  Har¬ 
man’s  quotation  on  newly-mined  domestic  silver, 
909  fine,  was  70%c  throughout  September. 

(d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  b.v  the  United  States  Treasury  for  gold  In 
domestic  and  imported  ore  or  concentrate  is  at 
90.75  per  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  $34.9125. 
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PRICES  OF  METALS  •  MISCELLANEOUS  QUOTATIONS 


LONDON  MARKET 


1939 


. - COPPER- 

- - Standard - , 


Electro 


- ^TIN - 

-Standard- 


Sept. 

Spot 

3  months 

Bid 

Spot 

3  months 

Lrondon  Metal 
u  u 

u  u 

XT_  yA.... 

7 . 

U  U 

a 

229.7500 

229.7.500 

8 . 

** 

229.7.500 

229.7.500 

11 . 

** 

229.7500 

229.7500 

12 . 

229.7500 

229.7500 

13 . 

u 

- Not  Quoted - 

14 . 

*• 

- Not  Quoted - 

15 . 

- Not  Quoted - 

18 . 

229.8750 

229.5000 

19 . 

229.0000 

228.2500 

20 . 

u 

*• 

229.0000 

227.7500 

21 . 

** 

228.2500 

227.5000 

22 . 

227.7500 

226.2500 

25 . 

228.2500 

226.2500 

26 . 

** 

229.5000 

227. 5000 

27 . 

229.5000 

227.5000 

28 . 

229.5000 

228.0000 

29 . 

** 

229.87.50 

228.2500 

Average  for 

month , . 

229.292 

Priceti  for  lead  and  zinc  are 

the  official  prices  for  the  first  session  i 

- LEAD - . 

- Spot - .  - - 3  months - . 

Buyers  Sellers  Buyers  Sellers 


- zmo 

- Spot - >  -- 

Buyers  Sellers 


- 3  months - , 

Buyers  Sellers 


-No  Quotations- 


CURRENT  PRICES  — MISCELLANEOUS  METALS.  ORES.  AND  NON-METALUC  MINERALS 


Quotations  cover  wholesale  lots,  prompt  shipment,  f.o.b.  New  York, 
unless  otherwise  stated 

(Oct.  2,  1939) 

MISCELLANEOUS  METALS 


Alnmlnnin,  ingot,  09  plus  per  cent,  lb .  20o. 

Antimony,  domestic,  spot,  lb .  14.00c. 

Bismuth,  ton  lots,  lb .  $1.10 

Cadmium,  commercial  sticks,  lb .  63c. 

Calcium,  lb.,  ton  lots  07  @  98  per  cent .  Nominal 

Chromium,  97  per  cent  grade,  lb .  Soc. 

Nickel,  electrolytic  cathodes,  lb .  35e. 

Magnesium,  99.8  per  cent,  carolads,  lb .  27e. 

Palladium,  troy  oz .  $24 . 00 

Platinum,  (Official  quotation)  troy  oz .  $42 . 00 

Quicksilver,  flask  of  70  lb.,  100  flasks  or  more .  $150 . 00 

^dium,  mg.  radium  content . $25.00@$30.00 

Selenium,  99.5  per  cent,  lb .  $1.75 

Silicon,  minimum  07  per  cent,  spot,  lb .  16.50o. 

Tellurium,  lb .  $1.75 

Thallium,  100  lb.  or  more,  lb .  $0.50 

TItaniam,  90  to  98  per  cent,  lb .  $5.00 

METALUC  ORES 

Beryllium'Ore,  f.o.b.  mines,  ton . $30.00@$35.00 

Chrome  Ore,  48  @  50%  Cr20t  o.i.f.  Atl.  ports,  long  ton . $25.00@$28.00 

Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer . $5.25 

Mesabi  bessemer .  $5.10 

Old  Range  non-beesemer .  $5. 10 

Mesabi,  non-bessemer .  $4.95 

Lead  (Galena)  80  per  cent,  Joplin,  Mo.,  ton . $61.00(a,$67.00 

Manganese  Ore,  o.i.f.  Atlantic  ports,  long  ton  unit  of  Mn: 

62  @  55  per  cent .  (b)  45@i50c. 

50  @  62  per  cent .  (b)  45@50c. 

44  @  48  per  cent .  (b)  40@45c. 

Molybdenum  Ore,  90  per  cent,  per  lb.  of  contained  MoSt .  45o. 

Tungsten  Ore,  per  unit  of  WCh: 

Chinese,  65  per  cent,  duty  paid  .  $23 . 75 

Domestic,  65  per  cent  and  upward .  (a)  $  25 . 00 

Vanadium  Ore,  per  lb.  of  contained  VtOi .  27ic. 

Zinc  Ore,  Prime,  60  per  cent  concentrate,  Joplin,  Mo. ;  per  ton .  $44 . 00 

(a)  Prices  at  mines,  small  lots,  usually  several  dollars  lew. 

METALUC  COMPOUNDS 

Arsenious  Oxide  (arsenic)  lb .  3c 

Cobalt  Oxide,  70  @  71  per  cent,  lb .  $1 . 67@$1 . 77 

Copper  Sulphate,  100  lb .  $4.60 

Sodium  Nitrate,  ex  vessel,  in  200-lb.  bags,  per  100  lb .  $1.42 

Sodium  Sulphate,  bulk  ton . $13.00@$15.00 

ALLOYS 

Berryllium  Copper,  master  alloy,  2.5  to  3  per  cent  Be,  per  lb. 

of  contained  Be .  $15.00 

Fenochrome,  65  @  70  per  cent  chromium,  4  @  6  per  cent 

earbmi,  lb .  10§c. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $100.00 

Ferromolybdennm,  55  @  65  per  cent  Mo.  lb.  of  Mo.  contain^.  95c. 

Ferroaflicon,  50  per  cent,  gross  ton .  $69.50 

Ferrotnngsten,  75  @  80  per  cent,  lb.  of  W  contained .  $2.00 


NON-METALLIC  MINERALS 


Asbestos,  f.o.b.  mines,  ton: 

Canadian  (Quebec) 

Crude  No.  1 .  $700@$7fl0 

Crude  No.  2 .  $1.50@$3.’S0 

Spinning  fibers .  $110@$200 

Paper  stock .  $40@$45 

Shorts .  $12@$16  50 

Vermont 

Shingle  stock .  $57 

Paper  stock .  $40 

Cement  stock .  $25 

Barytes,  long  ton: 

Georgia,  crude .  $7.00 

Missouri,  93  i>er  cent  BaSOt,  less  than  1  per  cent  iron _  $6.00@$6..50 

Bauxite,  long  ton: 

Domestic,  chemicsL  55  @  58  per  cent .  $6.00®$7.00 

Domestic,  abrasive,  80  @  84  i)er  cent . $12.00@$14.00 

Dalmatian,  50  @  55  per  cent . (a)$6.00@$7.00 

French,  56  @  59  per  cent . (a)t7.00@$8.00 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georpa,  No.  I,  bulk .  $6.75@$8.00 

Delaware,  No.  1 .  $14.50 

Feldspar,  bulk,  ton: 

Potash  feldspar,  200  mesh .  $17.00 

Glass-spar,  white.  20  mesh .  $11.75 

Fluorspar,  f.o.b.  mines,  bulk.  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton .  $20.00 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton .  $7.00@$14.00 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California .  $25.00 

Dead-burned,  f.o.b.  Washington .  $22.00 

Mica,  per  Ib.,  North  Carolina,  No.  1  and  2  quality: 

l}z2in .  25@30e. 

2z2in . 40@50e. 

3x3in .  $1.00@$1.20 

3x4in .  $1.30@$1.40 

3x5in .  $1.50#$1.70 

White,  ground,  70  mesh,  ton . $60.00(^$80.00 

Ocher,  Georgia,  ton . $19.00@$22.00 

Pyrites,  Spanish,  per  long  ton  unit  of  S.  eJJ.  Atlantis  ports. . .  12e. 

Silica,  in  bags,  325  mesh,  ton . $18.00@$40.00 

Sulphur,  Texas  mines,  long  ton .  $16.00 

Tale,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . $12.00@$15.00 

New  Jersey,  mineral  pulp .  $8.00@$10.00 

Vermont,  extra  white,  200  mesh . $9.00@  $0.50 

Tripoli,  Missouri,  ton; 

40  mesh,  cream  colored .  $14.50 

200  mesh,  cream  colored .  $26.00 

(a)  NominaL 


IRON  AND  STEEL 

Pig  Iron,  Valley  furnaces,  gross  ton: 


Bessemer .  $23.50 

Basic . $22.50 

No.  2  Foundry .  $23.00 

Steel,  base  prices,  Pittsburg^: 

Billets,  gross  ton . $34.00 

Structural  shapes,  100  Ib .  $2.10 

Bara,  100  lb .  $2.15 
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Monthly  and  Yearly 

AVERAGE  PRICES 


SILVER  AND  STERLING  EXCHANGE 


, — New  York — • 

^London  Spot—* 

Sterling  Exchange 

■ — St.  Louis——. 

- London - 

1938 

1939 

1938 

1939 

1938 

1939 

1938 

1939 

1938 

1938 

1939 

1939 

January . 

44.750 

42.750 

19.895 

20.305 

499.895 

466.775 

• 

Spot 

3  mos. 

Spot 

3  moa. 

February . 

44.750 

42.750 

20.159 

20.370 

501.722 

468.472 

January . 

5.000 

4.500 

14.994 

15.173 

13.682 

13.887 

March . 

44.446 

42.750 

20.088 

20.280 

498.394 

468.370 

February . 

4.813 

4.500 

14.408 

14.589 

13.522 

13.780 

April . 

42.750 

42.750 

18.880 

20.031 

498.046 

467.778 

March . 

4.417 

4,500 

14.364 

14.477 

13.728 

13.961 

May . 

42,750 

42.750 

18.731 

20. 123 

496.673 

467.988 

April . 

4.141 

4.500 

13.729 

13.919 

13.443 

13.637 

June . 

42.750 

41.955 

18.945 

19.505 

495.772 

468. 137 

. 

4.042 

4.500 

12.682 

12.869 

13.717 

13.938 

July . 

42.750 

34.944 

19.356 

16.952 

492.855 

468.031 

June . 

4.131 

4.500 

12.890 

13.104 

14.023 

14.223 

August . 

42.750 

35.951 

19.389 

17.719 

488.044 

460.383 

July . 

4.745 

4.516 

14.144 

14.371 

14.235 

14.435 

September. . . . 

42.750 

36.956 

19.300 

22.178 

480  240 

398.820 

August . 

4.750 

4.719 

13.467 

13.675 

14.628 

14.761 

42.750 

19.613 

476.785 

4.846 

6.104 

14.040 

14 

(a) 

(a) 

42.750 

19.834 

470.587 

5.012 

15.083 

15,232 

42.750 

20.083 

466.798 

4.924 

14.366 

14.5.50 

13.709 

13.861 

Vass* 

43  22.5 

18. 523 

488.818 

New  York  quotations  for 

silver  other  than  newly-mined  domestic, 

cents  per 

Year . 

4.610 

13.990 

14.172 

ounce  troy,  999  fine,  London,  pence  per  ounce  sterling  silver  925  fine.  Sterling 
exchange  (pound  sterling)  in  cents. 

COPPER 


-F.O.B.  Refinery- 


-London  Spot- 


-Eledtrolytic — 

(a) 

1938 

1939 

1939 

1938 

1939 

. — Domeatio — « 

/ — Export — . 

■ — Standard— 

, — Electrolytic — > 

(a) 

(a) 

(6) 

1938 

1939 

1938 

1939 

1938 

1939 

1938 

1939 

January . 

117.500 

70.900 

58.400 

20.000 

20.000 

January. . . 

10.198 

11.025 

9.908 

9.912 

41.387 

43.125 

45.387 

48.440 

February . 

...  117.500 

67.500 

55.000 

20.000 

20.000 

February.. 

9.775 

11.025 

9.525 

9.735 

39.597 

42.188 

43.563 

47.375 

March . 

117.600 

65.278 

54.259 

20.000 

20.000 

March .... 

9.775 

11.025 

9.496 

9.888 

39.772 

42.938 

43.582 

48.120 

April . 

102.500 

52.500 

50.000 

20.000 

20.000 

April . 

9.775 

10.265 

9.443 

9.820 

39.306 

42.031 

43.408 

47.833 

May . . . 

102.500 

52.500 

50.000 

20.000 

20.000 

May . 

9.375 

0.833 

8.801 

9.738 

36.668 

41.656 

40.852 

47.528 

June . 

102.500 

52.500 

50.000 

20.000 

20.000 

June . 

8.775 

9.775 

8.500 

9.738 

35.235 

41.986 

39.417 

47.528 

July . 

102.500 

52  500 

50.000 

20.000 

20.000 

July . 

9.585 

9.976 

9.573 

9.944 

39.744 

42.899 

44.405 

48.863 

August . 

99.722 

56.204 

53.704 

20.000 

20.000 

August. . . . 

9.900 

10.261 

9.844 

10.211 

40.591 

44.685 

45.909 

50.409 

September . 

84.000 

66.700 

64.200 

20.000 

20.000 

September. , 

10.028 

11.635 

9.943 

11.685 

41.864 

(b) 

47.148 

(b) 

October . 

80.000 

20.000 

10.760 

10.713 

45.646 

51.190 

77.717 

20. non 

11.025 

10.569 

45.244 

51.080 

72.500 

20.000 

December. . 

11.025 

10.023 

43.428 

48.988 

_ _ 

Year . 

.  10.000 

9.695 

40.707 

45.411 

Aluminum  in  cents  per  pound,  99  plus  per 

cent  grade. 

Cadmium,  cents  per 

New  York  quotations,  cents  per  pound. 

London,  pounds 

sterling  per  long 

1  pound;  (a)  average  of  producer's  and  plater's  quotations;  (6)  producers’  price. 

ton,  (a)  Bid  quotation,  (b)  No  quotations. 


LEAD 


January. . . . 
February.. . 

March . 

April . 

May . 

June . 

July . 

August . 

September. . 
October. . . . 
November. . 
December. . 


^New 

York— 

, — St.  Louis— 

- Loi 

idon . 

1938 

1939 

1938 

1939 

1938 

1938 

1939 

1939 

Spot 

3  mos. 

Spot 

3  mos. 

4.870 

4.826 

4.720 

4.676 

16.135 

16.253 

14.534 

14.744 

4.632 

4.805 

4.482 

4.655 

15.402 

15.525 

14.283 

14.417 

4.500 

4.824 

4.350 

4.674 

15.992 

16.075 

14.660 

14.860 

4.500 

4.782 

4.350 

4.632 

15.579 

15.623 

14.337 

14.533 

4.400 

4.760 

4.250 

4.600 

14.210 

14.376 

14.483 

14.679 

4.148 

4.800 

3.998 

4.650 

13.969 

14  012 

14.564 

14.651 

4.882 

4.854 

4.732 

4.704 

14.924 

15.034 

14.753 

14.856 

4.900 

5.043 

4.750 

4.893 

14.371 

14.480 

16.040 

15.885 

4.998 

5.449 

4.848 

5.299 

15.249 

16.401 

(a) 

(a) 

5.100 

5.091. 

4.842 


4.950 

4.941 

4.692 


16.173  16.313 
16.088  16.223 
15.106  15.275 


Year .  4.739  .  4.589  .  15.266  15.383  . 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London  pounds 
sterling  per  long  ton.  (a)  No  quotations. 


TIN 


New  York  quotations  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


ZINC 


St.  Louis  quotations,  Prime  Western,  cents  per  pound, 
sterling  per  long  ton.  (a)  No  quotations. 


London,  pounds 


CADMIUM  AND  ALUMINUM 


-Cadmium- 


-Aluminum- 


eommercial  sticks. 


ANTIMONY.  QUICKSILVER.  AND  PLATINUM 


Antimony  (a) 

Quicksilver  (b) 

Platinum  (c) 

New  York 

New  York 

New  York 

1938 

1939 

1938 

1939 

1938 

1939 

January . 

.  13.750 

11.670 

79.240 

77.440 

36.000 

34.440 

February . 

13.750 

11.250 

76.455 

85.227 

36.000 

35.000 

March . 

13.760 

11.269 

72.444 

87.278 

36.000 

35.000 

April . 

13.654 

11.500 

71.019 

90.800 

36.000 

35.000 

May . 

12.460 

11.712 

74.640 

86.769 

33.400 

35.000 

Jtme . 

11.731 

12.000 

80.731 

86.615 

33.231 

35.000 

July . 

11.030 

12.000 

76.860 

86.960 

36.000 

35.000 

August . 

10.880 

12.000 

75.500 

84.407 

37.000 

35.333 

September . 

11.310 

12.910 

74.420 

140.000 

39.000 

40.080 

12.060 

73.480 

37.960 

12.250 

74.065 

36.217 

11.567 

76.769 

34.000 

Year . 

12.349 

75.469 

35  961 

(a)  Antimony,  cents  per  pound,  ordinary  brands,  in  cases;  in  bulk  12,.472 

for  September. 

(b)  Quicksilver,  dollars  per  flask  of  76  lb. 

(c)  Platinum  is 

dollars  per  ounce  troy. 

PIG 

IRON 

StTi 

aits 

Standard,  Spot 

- - Bees 

lemer  ^ 

- Basil 

No.  2  F 

oundry 

, - New  York - * 

, - London - . 

1938 

1939 

1938 

1939 

1938 

1939 

1938 

1939 

1938 

1939 

January . 

24.50 

21.50 

23.50 

20.50 

24.00 

21.00 

January . 

46.404 

183.619 

215.435 

February . 

24.50 

21.50 

23.50 

20.50 

24.00 

21.00 

February . 

.  41.373 

45.640 

183.144 

213.906 

March . 

24.50 

21.50 

23.50 

20.50 

24.00 

21.00 

March . 

.  41.219 

46.213 

183.473 

215.375 

April . 

24.50 

21.50 

23.50 

20.50 

24.00 

21.00 

April . 

47.160 

168.612 

218.389 

May . 

24.50 

21.50 

23.50 

20.50 

24.00 

21.00 

May . 

49.031 

162.693 

225.591 

June . 

23.73 

21.50 

22.73 

20.50 

23.23 

21.00 

June . 

48.853 

177.429 

227.511 

July . 

20.50 

21.50 

19.50 

20.50 

20.00 

21.00 

July . 

.  43.428 

48.548 

192.542 

229.833 

August . 

20.50 

21.50 

19.50 

20.50 

20.00 

21.00 

August . 

48.793 

192.966 

229.869 

September . 

20.50 

22.50 

19.50 

21.50 

20.00 

22.00 

September . 

64.588 

193.733 

229.292 

O^ber . 

21.50 

20.50 

21.00 

.  45.263 

206.911 

21.50 

20.50 

21.00 

.  46.262 

213.909 

21.50 

20.50 

21.00 

SA  IRO 

214.450 

23  AAA 

21  AAA 

22  1AA 

Year . . 

.  42.301 

189.457 

Iron,  dollars 

per  long 

ton.  F.  o. 

b.  Mahoning  and  Chenango  Valley 

furnaces. 
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PERSONAL 

ITEMS 


W.  G.  Norrie-Loewenthal,  consultiiif' 
«?n}?iiieer  of  Vancouver,  B.  C.,  is  on  a 
visit  to  South  Africa. 

Frank  F.  Kalbe  has  succeeded  Louis 
Ware  as  president  of  United  Electric 
Coal  Companies. 

Geoffrey  Gilbert  is  now  geologist  for 
Consolidated  Mining  &  Smelting  Com¬ 
pany  at  Trail,  B.  C. 

Dr.  S.  R.  B.  Cooke  has  become  research 
professor  of  ore  dressing  at  Montana 
School  of  Mines  at  Butte,  Mont. 

Mustafa  Teoman,  general  secretary  of 
Eti  Bank,  Ankara,  Turkey,  sailed  for 
Turkey  from  New  York  on  Sept.  16. 

J.  K.  Gustafson  is  now  with  Hollinger 
Consolidated  Gold  Mines,  Ltd.,  with  an 
office  in  the  Royal  Bank  Building,  To¬ 
ronto,  Canada. 

R.  M.  Macaulay  has  resigned  as  mine 
manager  of  Pamour  Poicupine  Mines, 
Ltd.,  Pamour,  Ont.,  and  has  been  suc¬ 
ceeded  by  C.  £.  Anderson. 

G.  M.  Fumival  has  resigned  from  Cline 
Lake  Gold  Mines,  Ltd.  at  Lochalsh,  Ont., 
to  become  assistant  geologist  with  the 
Geological  Survey  of  Ottawa. 

G.  G.  Campbell  has  left  Val  d’Or, 
Que.,  for  Uchi  Lake,  Ontario,  where  he 
has  become  mine  manager  for  both  Han- 
aldo  Gold  Mines  and  Julda  Gold  Mines. 

J.  E-  Fyfe  has  been  appointed  general 
superintendent  at  Royal  Paracale  Mines, 
Masbate,  P.  I.,  to  take  the  place  of 
James  Hopkins,  who  recently  resigned. 

Herbert  P.  Dickey,  formerly  with  Gold 
Eagle  Gold  Mines  at  McKenzie  Island, 
Ontario,  has  joined  the  staff  of  the 
Alderniac  Copper  Corporation,  Ltd.,  at 
Arntfield,  Que. 

Wendell  B.  Farris,  K.  C.,  of  Vancou¬ 
ver,  has  been  appointed  president  of 
Hedley  Mascot  Gold  Mines,  Ltd.,  suc¬ 
ceeding  E.  H.  Adams. 

Sydney  H.  Ball,  of  Rogers,  Mayer  & 
Ball,  who  recently  returned  from  an 
examination  in  the  Coeur  d’Alenes,  has 
left  for  a  month’s  professional  work  in 
British  Columbia. 

Otto  D.  Rohlfs,  consulting  mining 
engineer,  has  returned  to  his  office  at 
410  Marion  Building  Seattle,  Wash., 
after  spending  the  summer  in  profes¬ 
sional  work  in  the  Willow  Creek  dis¬ 
trict  of  Alaska. 

A.  H.  Richards,  general  manager  of 
the  Selby  and  Tacoma  smelters  of  Amer¬ 
ican  Smelting  &  Refining  Company,  with 
offices  in  San  Francisco,  has  been  ap¬ 
pointed  a  vice-president  of  the  company. 

D.  D.  Baker,  who  resigned  recently  as 
superintendent  of  Atolia  Mining  Com¬ 
pany,  Atolia,  Calif.,  has  joined  the  staff 
of  United  States  Vanadium  Corporation 
at  Bishop,  Calif.,  as  research  metal¬ 
lurgist. 


Mayo  D.  Herscy,  formerly  physicist 
in  charge  of  the  [»hysieal  laboratory, 
Pittsburgh  Experiment  Station,  United 
States  Bureau  of  Mines,  has  joined  the 
staff  of  the  Morgan  Construction  Com¬ 
pany,  Worcester,  Mass.,  as  research 
director. 

C.  E.  Prior,  formerly  managing  director 
of  the  Wiluna  Gold  Mines,  Western 
Australia,  and  consulting  engineer  to 
the  Consolidated  Gold  Fields  of  South 
Africa’s  Australian  Development  Com¬ 
pany,  visited  Vancouver  recently  on  his 
way  to  England. 

G.  S.  Davis,  formerly  manager  of  the 
Stag  Canyon  Branch  of  Phelps  Dcdge 
Corporation  at  Dawson,  N.  M.,  has  estab¬ 
lished  headquarters  at  Morenci,  Ariz., 
where  he  will  become  assistant  to  H.  M. 
Lavender,  general  manager  of  the  corpo¬ 
ration. 

H.  De  Witt  Smith,  mining  engineer 
and  a  director  in  Numont  Mining  Cor¬ 
poration,  who  was  on  the  S.S.  “Athenia,” 
the  first  passenger  vessel  sunk  as  a  result 
of  naval  operations  incident  to  the  cur¬ 
rent  war  in  Europe,  recently  arrived  in 
New  York  safely. 

Murray  N.  Colman,  metallurgist,  until 
recently  in  charge  of  the  large  tailings 
plant  of  Kennedy  Mining  &  Milling  Com¬ 
pany,  Jackson,  Calif.,  has  opened  an 
office  at  1414  Mills  Tower,  San  Francisco. 

Dugald  C.  Jackson,  Jr.,  has  been  se¬ 
lected  as  dean  of  the  college  of  Engi¬ 
neering  at  the  University  of  Notre  Dame, 
Notre  Dame,  Ind.  He  is  the  son  of  Prof. 
Dugald  C.  Jackson,  Sr.,  of  Cambridge, 
Mass.,  retired  professor  of  electrical  en¬ 
gineering  at  M.  I.  T. 

Dr.  Charles  Camsell,  Deputy  Minister 
of  Mines  and  Resources  for  the  Dominion 
of  Canada,  is  conducting  a  personal 
investigation  of  the  possibilities  of  the 
oil  industry  in  the  Province  of  Alberta, 
having  regard  in  particular  to  the  pro¬ 
posal  that  a  pipe  line  be  constructed  to 
the  Great  Lakes. 

Dr.  H.  A.  Buehler,  State  Geologist  of 
Missouri,  was  recently  given  a  testi¬ 
monial  dinner  by  the  citizens  of  Rolla, 
Mo.,  to  celebrate  the  completion  of  his 
30  years  as  State  Geologist.  Dr.  Bueh¬ 
ler  is  the  oldest  State  Geologist,  in  point 
of  service,  in  the  United  States.  A 
silver  geologist’s  pick  was  presented  to 
him  on  the  occasion  of  the  dinner. 

Sherwin  Kelly,  Toronto,  Canada,  vis¬ 
ited  the  Atlin  district,  British  Columbia, 
last  month,  where  he  is  engaged  in 
geophysical  exploration  of  buried  bed¬ 
rock  channels.  He  is  also  operating  in 
Newfoundland  in  cooperation  with  the 
Geological  Survey  in  applying  geophysical 
methods  to  the  location  of  new  copper 
deposits  in  the  region  of  Notre  I)ame 
Bay. 


M.  L.  Jacobs,  formerly  general  man¬ 
ager  of  limestone  properties  of  the  Raw 
Materials  Division  of  the  Bethlehem  Steel 
Company,  has  been  appointed  assistant 
to  Vice-President  C.  A.  Buck.  J.  P.  Pea¬ 
cock  has  been  advanced  from  superin¬ 
tendent  of  the  Bridgeport  quarry  to  gen¬ 
eral  manager  of  limestone  properties, 
succeeding  Mr.  Jacobs.  Hubert  Merry- 
weather  has  been  appointed  general 
manager  of  ore  properties. 

Karl  M.  Stewart,  assistant  manager 
of  Nielson  &  Company,  Inc.,  is  temporar¬ 
ily  in  charge  of  the  Hong  Kong  Mines, 
Ltd.,  until  such  time  as  a  new  super¬ 
intendent  can  be  obtained  to  succeed 
B.  B.  Bassett,  who  is  retiring.  Hong 
Kong  Mines  is  a  Nielson  operated  prop¬ 
erty  in  the  British  New  Territories, 
China. 

F.  Don  Zellweger,  1939  University  of 
Washington  graduate,  has  secured  a 
lease  on  the  Hatfield  tungsten  mine, 
ow’ned  by  John  Hatfield,  of  Wenatchee, 
Wash.  The  mine  is  about  a  mile  south 
of  the  Canadian  line  in  the  north-central 
part  of  Okanogan  County,  Wash.  Zell¬ 
weger  spent  considerable  time  on  the 
property  making  a  study  of  the  deposit 
as  a  basis  for  his  graduation  thesis. 
Preparations  are  being  made  for  the 
erection  of  a  mill,  which  will  be  installed 
early  next  year.  Values  are  in  wolfra¬ 
mite. 

T  ▼  ▼ 

OBITUARY 

Benson  James  Bennett,  a  pioneer  in 
the  asbestos  mining  industry,  died  at 
Thetford  Mines,  Que.,  recently  at  the 
age  of  71. 

George  A.  Thome,  Jr.,  of  Chicago,  a 
geologist  on  Rear  Admiral  Byrd’s  first 
antarctic  expedition,  was  killed  in  an 
airplane  crash  on  Sept.  7  near  Harris- 
ville,  N.  H.  He  was  37. 

Mikhail  Antonovitch  Usov,  an  emi¬ 
nent  Soviet  geologist  and  director  of  the 
All-Union  Institute  of  Coordinated  Geo¬ 
logical  Research,  died  on  July  26  of  the 
current  year. 

William  S.  Heggaton,  pioneer  mining 
man  of  the  Lake  Superior  iron  country, 
died  at  Eveleth,  Minn.,  on  Sept.  16.  He 
was  76  years  old. 

Mathew  Waite,  retired  engineer  and 
mining  man,  formerly  of  Nevada  City, 
Calif.,  died  in  Sacramento,  in  that  State, 
on  Sept.  12,  at  the  age  of  80. 

Charles  M.  Schwab,  chairman  of  the 
board  of  Bethlehem  Steel  Corporation 
for  more  than  50  years,  and  for  that 
space  of  time  one  of  the  leading  steel 
men  of  the  United  States,  died  in  New 
York  on  Sept.  18  at  the  age  of  77. 

A.  D.  Coulter,  founder  and  man¬ 
aging  director  of  the  Cornucopia  Gold 
Mines,  died  in  Seattle,  Wash.,  Aug.  27, 
1939.  About  a  year  ago  he  retired  from 
active  business  due  to  ill  health.  He 
was  born  in  Peoria,  HI.,  iu  1871,  went 
to  Alaska  in  1897,  and  settled  in  Se¬ 
attle  in  1906.  He  is  survived  by  his 
wife,  two  daughters,  and  a  brother. 

Leonard  G.  E.  Bignell,  former  editor  of 
Oil  and  Gas  Journal,  and  well-kiiowu 
writer  on  oil  engineering,  died  recently 
at  Tulsa,  Okla.,  at  the  age  of  60.  He 
came  to  the  United  States  from  Cobham, 
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England,  and  settled  in  Denver,  Colo., 
where  he  attended  public  and  high  school 
and  later  took  graduation  work  at  the 
Colorado  School  of  Mines. 

John  F.  Manning,  mining  engineer  w'ho 
had  specialized  in  mining  operations  in 
the  Far  East  since  1903,  and  discoverer 
of  what  is  reputed  to  be  the  largest 
placer  gold  field  in  Siberia,  died  in  Kun¬ 
ming,  China,  on  Sept.  20,  aged  ;)9. 

Ira  Dudley  Travis,  a  pioneer  in  the 
Utah  mining  industry  and  president  of 
Eureka  Standard  Consolidated  Mining 
Company  and  its  affiliated  concerns,  died 
in  Salt  Ijake  City  on  Sept.  12  at  the 
age  of  80. 

George  Warren  Tower,  Jr.,  geologist 
and  mining  engineer,  who  was  on  the 
staff  of  Guggenheim  Brothers  from  1918 
to  1937,  died  in  Denver,  Colo.,  on  Sept. 
13  at  the  age  of  67.  Mr.  Tower  re¬ 
ceived  his  A.B.  degree  from  Harvard  in 
1894  and  his  A.M.  degree  in  1895.  For 
several  years  he  did  geological  work  for 
the  United  States  Government  and  for 
the  last  two  years  he  had  been  a  con¬ 
sultant  to  the  Security  and  Exchange 
Commission. 

William  Lawrence  Austin,  mining  and 
metallurgical  engineer,  died  at  his  home. 
Riverside,  Calif.,  on  Sept.  17,  1939,  at 
the  age  of  85.  He  was  born  in  New  York 
City,  but  lived  much  of  his  early  life 


abroad,  receiving  his  education  in  the 
West  Indies  and  Italy,  finally  graduat¬ 
ing  from  the  University  of  Heidelberg, 
Germany.  He  then  w'ent  to  Venezuela, 
where  his  father  and  uncle  had  long 
had  gold  mining  interests,  and  where 
as  a  small  boy  he  made  his  first  ac¬ 
quaintance  with  the  mining  industry. 
Returning  to  the  United  States,  he  went 
to  Leadville,  Colo.,  to  take  charge  of  the 
mining  interests  of  Governor  Grant,  who 
had  been  a  classmate  at  Heidelberg. 
His  subsequent  e.xperience  was  typical 
of  his  profession  in  that  his  work  took 
him  to  Mexico,  Japan,  British  Columbia, 
and  in  the  United  States  to  Colorado, 
California,  and  Montana.  Prominent 
among  his  clients  were  Lee,  Higginson 
&  Company,  and  the  Calumet  &  Hecla 
Mining  Company.  During  the  late 
eighties  and  early  nineties  he  was  a 
contributor  to  technical  literature  in 
Engineering  and  Mining  Journal  and 
Mining  and  Scienlific  Press.  His  name 
was  prominently  identified  with  pyritic 
smelting,  of  which  he  was  an  advocate 
and  for  which  he  patented  a  process  in 
1894.  During  his  residence  in  llenver  he 
was  president  of  the  Colorado  Scientific 
Society.  His  membership  in  the  A.I.M.E. 
dates  from  1882.  For  the  past  34  years 
he  lived  in  Riverside,  Calif.,  where  he  is 
survived  by  his  wife,  whom  he  married 
in  1883.  He  was  held  in  high  esteem  by 
members  of  his  profession. 


T  T  ▼ 
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Few  Prospectors 
In  Tanganyika 

The  Editor: 

AS  A  READER  of  your  very  in¬ 
teresting  magazine,  which  is  gen- 
■  erally  correct  in  its  statements, 
may  1  correct  that  paragraph  in  page 
113  of  your  February  number,  headed 
“Tanganyika  Attracts  Many  Prospec¬ 
tors.” 

Actually,  there  are  few  prospectors 
in  Tanganyika.  There  are  five  or  six 
hundred  people,  many  of  them  living 
hand  to  mouth  by  washing  and  dry¬ 
blowing  for  gold  on  the  Lupa  field,  and 
the  884  prospecting  licenses  were  mainly 
issued  to  these  people. 

The  quantity  of  diamonds,  tungsten, 
lead  phosphates,  and  red  ocher  produced 
is  negligible.  Coal  is  certainly  known 
to  exist,  but  it  is  so  far  from  rail  and 
port  as  to  be  quite  useless. 

Partly  because  of  the  German  agita¬ 
tion,  but  more  owing  to  the  apathy  and 
incompetence  of  the  Government,  capital 
is  almost  impossible  to  get  for  mining 
development,  w’hich  may  be  said  to  be 
stagnant.  One  mine  discovered  in  1925, 
and  showing  in  the  outcrops  seven  and 
eight  feet  of  stone  over  long  distances, 
has  taken  until  this  year  to  get  going; 
another  has  taken  six  years,  and  several 
others  are  on  their  last  legs. 

Compared  with  Canada,  Australia, 
and  the  U.  S.  A.,  values  are  low,  roads 
are  bad,  and  labor,  though  cheap,  gets 
worse  every  year  owing  to  lack  of  Gov¬ 
ernment  control. 

G.  H.  Numxo 

▼ 


Kenya's  Gold  Possibilities 


The  Editor: 

Mr.  G.  L.  walker  writes  as 
follows  on  page  64  of  your  Feb¬ 
ruary  issue: 

“East  Africa’s  gold-producing  possi¬ 
bilities  seem  to  have  diminished  during 
the  past  year.  Though  extensions  of  the 
veins  are  being  found  in  some  of  the 
mines  being  worked  in  Kenya  Colony,  it 
has  become  increasingly  apparent  that 
the  sensationally  rich  discoveries  made 
there  a  few  years  ago  were  the  outcrops 
of  only  small  tonnage  deposits.” 

Statements  such  as  this  can  do  un¬ 
told  harm  to  a  young  industry,  and  for 
that  reason,  I  offer  you  the  following 
authentic  information  in  an  endeavor  to 
dispel  the  inaccurate  statement  quoted 
and  in  some  measure  counteract  the 
probable  damaging  effects  of  his  article. 

Far  from  diminishing,  the  gold  pro¬ 
duction  of  Kenya  Colony  is  steadily  in¬ 
creasing,  as  is  borne  out  by  the  follow¬ 
ing  figures:  1936,  gold  produced,  £270,- 
000;  1937,  gold  produced,  £380,000;  and 
1938,  gold  produced,  £520,000.  (For  veri¬ 
fication  of  these,  I  would  refer  you  to 
the  amiual  reports  of  the  Mining  and 
Geological  Department  of  Kenya  and 
which  can  be  obtained  from  the  Crown 
Agents  for  the  Colonies,  Millbank,  Lon¬ 
don,  S.W.  Gold  exports  in  relation  to 
Kenya  exports  are  now  second  in  value 
with  £520,000. 

Prospecting  and  development  of  the 
principal  areas  are  gradually  increasing, 


and,  although  isolated  seiisatituially  rich 
discoveries  are  still  being  made,  they  are 
not  given  the  same  prominence  as  they 
were  a  few  years  ago.  Because  several 
companies  were  floated  a  few'  years  ago, 
each  with  the  huge  capital  of  approxi¬ 
mately  £500,000  on  the  expectation  of 
developing  a  successful  gold  mine,  later 
finding  that  the  gold  was  not  there,  it 
should  not  be  concluded  that  the  gold- 
producing  possibilities  are  diminishing. 
And  because  companies  were  floated  w'ith 
a  capital  of  £500,000  instead  of,  say, 
£50,000,  the  Colony’s  gold-mining  indus¬ 
try  should  not  be  blamed  for  the  rash 
undertakings  of  company  promoters. 

There  are  still  large  areas  that  re¬ 
quire  proving  and  developing,  which  can 
be  done  only  through  new  financing.  I 
am  not  alone  in  my  opinion  that  many 
opportunities  exist  for  introducing  new 
capital  and  that  if  this  is  cautiously 
applied,  it  will  be  justified  by  the  re¬ 
sults. 

Maurice  W.  Gher.sie. 

Secretary, 

The  Kenya  Mining  Association 

In  reply  to  the  foregoing,  Mr.  Walker 
writes  as  follows: 

“If  further  exploration  in  Kenya  Col¬ 
ony  discloses  large  deposits  of  ore  I 
shall  be  very  much  pleased,  as  I  wish 
Kenya  gold  miners  every  possible  suc¬ 
cess.  I  shall  be  prompt  to  report  all 
noteworthy  developments. 

George  L.  Wai.ker.” 


Minto  Recovery 
and  Costs 

The  Editor: 

I  NOTE  that  in  the  article  by  John 
B.  DeMille  in  the  E.  d  M.  J.  you 
report  the  recovery  of  the  Minto 
Gold  Mines,  Ltd.,  at  $2.26  per  ton,  with 
working  costs  of  $3.17  per  ton.  This  is 
entirely  w'rong. 

In  May  1938  we  resumed  operations 
at  our  Jubilee  mine  after  having  been 
closed  since  June  1937.  At  tbc  same 
time  w'e  undertook  the  development  and 
salvage  of  a  small  orebody  at  our 
Copper  mine.  Recovery  from  4,899  tons 
of  copper  ore  ran  $11.57  per  ton,  with 
w'orking  costs  of  $5.83  including  develop¬ 
ment.  Thirty-five  tons  per  day  of  this 
ore  w'as  milled  from  Aug.  1  to  Dec.  17. 

The  Jubilee  yielded  2,962  tons  of 
$5.81  ore,  with  w'orking  costs  of  $5.94 
per  ton.  This  ore  came  entirely  from 
development.  Twenty-five  tons  per  day 
w'ere  fed  to  the  mill  from  Sept.  4  to 
Dec.  31. 

Development  of  the  Jubilee  mine  is 
continuing  after  the  location  of  what 
appears  to  be  the  apex  of  a  new  ore- 
body.  This  ore  is  on  the  south  end 
of  the  mine  on  the  fifth  or  bottom 
level.  Salvage  of  some  marginal  ore 
from  above  the  fifth  level  largely  covers 
the  cost  of  this  development.  The  mill 
is  currently  handling  about  80  tons  a 
day  of  this  ore.  A  winze  has  been 
started  to  test  this  ore  below  the  boU 
tom  level. 

R.  D.  C.AYI.OR 
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OF  THE  INDUSTRY 


What  Metal  Statistics  Show 


Domestic  producers  of  copper, 

lead,  zinc,  iron,  quicksilver,  and 
other  metals  are  stepping  up  their 
operating  schedules  to  meet  the  sud¬ 
denly  changed  situation  brought  on  by 
heavy  inventory  demand  for  metals  dur¬ 
ing  September,  because  of  the  European 
war.  Greater  exploration  and  devel¬ 
opment  is  reported  in  districts  where 
tungsten,  manganese,  and  chrome  ore  de¬ 
posits  are  found.  Employment  at  the 
mines  has  gained,  general  wages  in¬ 
creases  have  been  made,  and  producers 
believe  the  improved  industrial  outlook 
will  necessitate  greater  mine  output,  for 
at  least  the  remainder  of  the  year. 

On  Oct.  1  the  Bureau  of  Mines  an¬ 
nounced  the  inauguration  of  monthly 
canvasses  on  the  production,  consump¬ 
tion,  and  stocks  of  strategic  minerals 
commodities. 

This  action  was  prompted  by  the  need 
for  current  accurate  data  on  certain 
domestic  and  imported  raw  materials  to 
assist  Government  agencies  as  well  as 
industry  in  meeting  the  various  prob¬ 
lems  presented  by  the  interruption  of 
shipping  resulting  from  the  European 
war.  Secretary  of  the  Interior  Ickes 
stated  he  had  teen  advised  by  Dr.  John 
W.  Finch,  Director  of  the  Bureau  of 
Mines,  that  manufacturers  have  on  hand 
fairly  large  stocks  of  strategic  minerals 
and  that  no  immediate  shortages  are 
anticipated.  He  also  pointed  out  that 
current  data  on  industrial  mineral  raw 
materials  would  be  invaluable  to  private 
enterprise  and  urged  patriotic  coopera¬ 
tion  of  business  in  the  effort  of  the 
Bureau  of  Mines  to  render  a  timely  and 
essential  service. 

Consumjttion  of  cop})er  here  has  in¬ 
creased  in  the  last  few  months,  and, 
according  to  one  accounting  on  fabrica¬ 
tors’  deliveries,  the  use  of  metal  in  this 
country  amounted  to  63,000  tons 
for  August,  against  54,000  tons  in  July. 
At  present,  it  is  believed,  the  rate  is 
above  70,000  tons.  The  Department  of 
Commerce  reports  that  39,658  tons  of 
refined  copper  Avere  exported  from  the 
United  States  (foreign  and  domestic 
metal )  during  August,  against  29,096 
tons  in  July  and  35,355  tons  in  June. 

The  monthly  statistics  of  the  copper 
industry  have  not  been  issued  for  Au¬ 
gust,  due  to  failure  to  receive  data  from 
abroad,  and  the  domestic  figures  have 
not  been  released  owing  to  the  “limited 
emergency.” 


E  &  M  J  Weighted  Index  of 
Non-Ferrous  Metal  Prices 

(100  is  composite  for  1922-3-4) 


1929 . 

....  110.33 

1934 . 

. . . .  69.56 

1930 . 

....  82.87 

1935 . 

. . . .  74.66 

1931 . 

_  60.20 

1936 . 

. . . .  73.45 

1932 . 

....  48.26 

1937 . 

_  90.86 

1933 . 

....  .59.79 

1938 . 

....  73.67 

laiT 

January  .  87.0S 

February  .  91.68 

March  .  103.78 

April  .  98.62 

May  .  93.25 

June  .  93.21 

July  .  93.82 

August  .  95.28 

September  .  94..33 

October  .  85.26 

November  .  78.91 

December  .  75.18 


1938 

75.56 

73.43 

72.41 

71.19 

69.15 

67.55 

72.95 

73.94 

74.70 

77.61 

78.36 

77.13 


1939 

77.12 

76.89 

77.09 

74.79 

73.61 

73.17 

71.95 

73.88 

83.07 


►  LEAD — Production  of  lead  during  the 
last  quarter  of  this  year  will  show  a 
steady  rise,  as  demands  by  consumers 
during  September  forward  are  expected 
to  be  well  above  the  average  of  41,000 
tons  maintained  up  to  September.  Stocks 
at  refineries  declined  6,032  tons  in  Au¬ 
gust  and  shipments  to  consumers  totaled 
45,025  tons.  Shipments  in  September 
are  expected  to  be  very  high. 

Anxiety  among  consumers  to  acquire 
metal  has  teen  commented  on  by  Mr. 
Clinton  Crane,  president  of  St.  Joseph 
Lead  Company.  (See  page  77) 

Figures  on  refined  lead  for  July  and 
August,  in  short  tons,  according  to  the 
American  Bureau  of  Metal  Statistics, 
follow: 

July  August 

Stock  at  beginning . 129,636  124,017 

Production  : 

Domestic  ore .  34,926  36,556 

Secondary  and  foreign..  2,095  2,444 

Totals  .  37,021  39,000 

Domestic  shipments .  42,636  45,025 

Stock  at  end . 124,017  117,985 


►  ZINC — Statistics  for  September  show 
that  production  is  beginning  to  increase, 
as  the  average  daily  rate  of  output  was 
1,408  tons  of  zinc  in  September,  against 
1,321  tons  in  August.  Deliveries  to  con¬ 
sumers  totaled  69,424  tons  in  September, 
against  49,928  tons  during  August.  The 
sharp  increase  reflects  excited  inventory 
buying  principally  because  of  the  war 
situation  in  Europe.  Stocks  of  common 
grades  of  zinc  declined  27,199  tons,  the 
total  on  hand  on  Oct.  1  being  95,615 
tons,  the  lowest  level  since  January, 
1938. 

The  July,  August  and  September  sta¬ 
tistics  of  the  American  Zinc  Institute, 
covering  all  grades,  are  summarized  as 
follows  in  tons: 

July  August  Sept. 
Stock  at  beginning...  135.241  131.782  122.814 

Production  .  39.669  40.960  42J225 

Production  daily  rate.  1.280  1.321  1.408 

Shipments  .  43,128  49,928  69,424 

T'nfilled  orders  .  49,379  44.773  93.116 

Stock  at  end . 131.782  122,814  95,615 

Figures  covering  operations  of  the 
Prime  Western  division,  for  July, 
August  and  September,  follow: 

July  August  Sept. 
Stock  at  begin niug...  59,206  58.149  55.135 


Production  .  17,263 

Shipments  .  18,320 

Stock  at  end .  58,149 


17.528  18,049 
20,542  27,028 
55,135  46.161 


Non-Ferrous  Metal  Control  in  United  Kingdom 


Control  of  essential  war  materials  was 
]>ut  into  effect  in  the  United  Kingdom  on 
Sept.  4.  Captain  0.  Lyttelton  has  been 
named  head  of  the  control  group  for 
copper,  lead,  and  zinc,  and  the  Hon.  6. 
Cunliffe  on  aluminum. 

The  regulations  covering  the  major 
non-ferrous  metals  follow : 

In  pursuance  of  an  order  made  under 
the  Defense  Regulations  the  Minister  of 
Supply  has  undertaken  the  control  of 
supplies  of  copper,  lead,  and  zinc  and 
such  control  will  te  exercised  by  a 
Department  of  the  Ministry  entitled  the 
Non-Ferrous  Metal  Control. 

1 —  The  first  of  these  orders  prohibits 
for  the  time  being  the  purchase  of  cop- 
})er,  lead,  and  zinc  for  consumption 
except  under  license  (this  restriction 
does  not  apply,  however,  to  existing  con¬ 
tracts  in  writing  or  to  contracts  for  the 
])urpose  of  enabling  contracts  with  His 
Majesty's  Government  to  te  fulfilled,  or 
to  the  purchase  of  copper,  lead,  and  zinc 
for  the  purpose  of  necessary  repairs  not 
requiring  more  than  one  ton  of  each 
metal ). 

2 —  Fixes  maximum  prices  for  copper, 
lead,  and  zinc. 

3 —  Calls  for  a  return  of  information 
from  persons  concerned  in  the  non-fer¬ 
rous  metal  trade  of  stocks  of  copper. 


lead,  and  zinc  and  certain  manufactures 
of  these  metals  on  forms  which  are  being 
sent  to  the  persons  concerned.  Any 
enquiries  should  te  addressed  to  the 
Non-Ferrous  Metals  Control,  Ministry  of 
Supply,  Rugby. 

Export  of  unwrought  copper,  im- 
wrought  lead,  and  unwrought  zinc  and 
spelter  and  of  non-ferrous  scrap  and  old 
metal  is  being  prohibited  except  under 
license  from  the  Export  Licensing  De¬ 
partment  of  the  Board  of  Trade. 

Trade  in  aluminum  is  being  regulated 
in  the  United  Kingdom  in  the  same  man¬ 
ner  as  that  established  for  copper,  lead, 
and  zinc. 

Maximum  prices  fixed  by  the  British 
authorities  on  the  various  forms  of 
copper  for  the  present  are: 

Rough  copper,  unwrought,  £46.  ex 
warehouse. 

Refined  copper,  unwrought,  in  ingots, 
bars,  etc.,  £49  10s.,  c.i.f. 

Electrolytic  copper,  unwrought,  wire- 
bars,  ingot  bars,  or  in  any  other  form, 
£51,  c.i.f. 

Copper  billets.  £55,  c.i.f. 

Copper  cakes.  £.51  12s.  6d.,  c.i.f. 

English  ports. 

Copper  cathodes.  £50  10s..  c.i.f.  Eng¬ 
lish  ports. 

Copper  wire  rods.  £5.5.  delivered. 
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CALIFORNIA 


Gold  Mines  Maintaining 
Steady  Output 

Construction  of  new  plants  and  rehabilita¬ 
tion  of  old  properties  continue — Concrete 
being  poured  for  Narrows  debris  dam 

►  California  Engels  Mining  Company, 
whii-h  started  operations  at  the  Ferris 
mines.  8  miles  from  Caliente,  Kern 
County,  about  two  months  ago,  has 
stepped  up  mill  capacity  from  25  to  50 
tons.  New  equipment  installed  includes 
additional  concentrating  tables,  a  jig, 
and  machinery  to  provide  an  increase  in 
water  supply  of  30,000  gal.  According 
to  Roger  L.  Beals,  engineer  for  the  com¬ 
pany,  about  22,500  tons  of  ore  has  been 
developed,  with  another  18,000  tons 
partly  blocked  out,  from  an  oreshoot 
1,200  ft.  long.  The  company  is  also 
developing  the  Groom  mine,  near  Wick- 
enburg,  Ariz. 

►  0|)erations  to  place  the  Calaveras 
Central  drift  gravel  mine  of  Calaveras 
Central  Gold  Mining  Company,  Ltd., 
again  on  a  production  basis  are  reported 
under  way.  The  mine,  a  short  distance 
from  Angels  Camp,  Calaveras  County, 
is  developed  by  a  350-ft.  vertical  shaR 
and  numerous  drifts,  and  the  surface 
plant  includes  a  fully  equipped  washing 
plant.  Noted  drift  gravel  mines  in  the 
vicinity  of  the  property  include  the 
Golden  River,  Vallecito  Western,  and 
others. 

►  Indian  Valley  Mining  Company  has 
completed  and  placed  in  operation  a 
new  150-ton  flotation  plant  at  its  Stand- 
art  mine,  near  Greenville.  Plumas 
County.  The  new  unit,  which  replaces 
that  destroyed  by  fire  early  this  year, 
is  of  fireproof  construction,  and  the 
flowsheet  and  equipment  used  follow 
clo.sely  those  found  in  modern  flotation 
mills  in  the  State.  About  40  men  are 
now  employed  at  the  property.  C.  L. 
Hibbard,  of  Seattle,  Wash.,  is  president 
of  the  company,  and  G.  L.  Johnson,  gen¬ 
eral  manager. 

^  Rehabilitation  work  is  in  progress  at 
the  Eagle  King  mine,  in  the  Grizzly 
Flat  area  of  El  Dorado  County,  where 
A.  M.  Strong  and  associates,  of  Los 
Angeles,  are  dewatering  the  150-ft.  main 
shaft  with  a  view  of  exploring  and  later 
drifting  under  the  old  workings. 

►  Good  progress  is  being  made  in  en¬ 
larging  and  concreting  the  shaft  at  the 
property  of  the  Stockton  Hill  Corpora¬ 
tion.  The  work  will  be  followed  by  early 
erection  of  a  new  50-ft.  steel  headframe 
and  a  100-ton  cyanide  plant.  Ore  reserves 
include  20,000  tons  on  the  265  level, 
with  a  similar  amount  blocked  out  on 
the  415  level  by  recent  development. 
A  drift  started  on  this  level  for  explora- 
t<<iy  purposes  and  which  has  opened  a 
vein  5 Vi  ft.  wide  is  to  continue  for 
l.OuO  ft.  Walter  R.  Wook,  of  Auburn,  is 
|)resident  and  general  manager. 

►  The  shaft  at  the  property  of  Mother 
Lode  Mines  Company  at  Drytown,  Ama¬ 
dor  County,  is  being  dewatered  under 
the  direction  of  L.  S.  Wincapaw,  con¬ 


sulting  engineer,  as  a  preliminary  to  a 
thorough  examination  to  determine 
future  operations.  J.  Foster  is  superin¬ 
tendent,  and  six  men  are  employed. 

►  Work  on  the  Narrows  dSbris  dam  at 
Smartville  is  progressing  according  to 
schedule,  and  actual  pouring  of  con¬ 
crete  is  under  way.  A  low  bid  of  $643,450 
for  construction  of  the  Ruck-A-Chucky 
debris  dam  on  the  Middle  Fork  of  the 
American  River  about  18  miles  from 
Auburn  has  been  submitted  to  the 
United  States  Engineer’s  office  in  Sacra¬ 
mento  by  the  George  Pollock  Company, 
of  Sacramento,  the  estimate  being  $690,- 
566.  Though  the  actual  contract  for 
construction  of  the  unit  has  not  yet  been 
approved  by  Washington  authorities,  the 
contractor  is  reported  to  be  making  pre¬ 
liminary  arrangements  for  starting  work. 
A  total  of  $30,000  has  been  made  avail¬ 
able  to  the  board  of  United  States  En¬ 
gineers  and  the  California  Dfibris  Com¬ 
mission  for  surveys  for  relocation  of  the 
debris  dam  to  be  built  on  Bear  River, 
which  is  the  fourth  unit  required  to 
make  possible  large-scale  hydraulic 
operations  in  the  central  California 
mining  area. 

►  Examination  and  development  work  is 
proceeding  at  the  Harvard  mine,  at 
Jamestown,  Tuolumne  County,  under 
option  to  the  Alaska  Juneau  Gold  Min¬ 
ing  Company,  P.  R.  Bradley,  president, 
and  some  1,300  tons  of  ore  have  been 
trucked  to  the  Pine  Tree,  Josephine,  and 
French  properties  in  Bear  Valley,  Mari¬ 
posa  County,  for  test  purposes.  These 
holdings  are  operated  by  the  Pacific 
Mining  Company,  of  San  Francisco,  and 
a  150-ton  flotation  mill  is  available. 
Philip  Bradley  is  in  charge. 

►  Erection  of  a  150-ton  flotation  plant 
is  scheduled  to  start  soon  at  the  Chero¬ 
kee  mine,  near  Greenville,  Plumas 
County,  The  property  is  operated  by  A. 
L.  Merritt,  with  Frank  Humphrey, 
superintendent,  in  charge  of  operation. 
Hal  M.  Lowers,  metallurgist,  is  respon¬ 
sible  for  the  design  and  construction 
of  the  mill. 

►  Development  of  the  Columbus  and 
Mount  Hope  mines,  near  Grizzly  Flats, 
El  Dorado  County,  has  been  started  by 
the  newly  organized  Baltic  Mines  Cor¬ 
poration,  Florian  Sciaroni,  president 
and  general  manager.  Current  work  will 
be  centered  on  opening  the  main  Colum¬ 
bus  vein  and  known  orebodies  in  the 
lower  levels  of  the  Mount  Hope.  Ore 
obtained  from  this  undertaking  will  be 
treated  at  the  near-by  70-ton  flotation 
plant  of  Consumnes  Mines,  Inc.,  pend¬ 
ing  construction  of  a  100-ton  flotation 
mill  at  a  later  date.  Electric  power  is 
furnished  by  the  line  serving  the  Con¬ 
sumnes  Mines  operations.  A.  N.  Clark 
is  consulting  engineer  for  the  corpora¬ 
tion. 

►  A  new  dragline  dredge  capable  of 
handling  up  to  4,000  cu.yd.  of  gravel  a 
day  has  been  placed  in  operation  near 
Sutter  Creek,  Amador  County,  by  E.  A. 
Kent,  Inc.  Exploitation  of  the  gravel 
holdings  is  estimated  to  be  a  two-year 
job.  J.  Rice  is  general  superintendent. 

►  Arrangements  are  reported  to  have 
been  com|)leted  by  J.  L.  Nielsen,  Grass 
Valley,  Nevada  County,  for  installation 
of  a  50-ton  mill  at  the  Arrowhead  mine, 
near  Nevada  City.  The  property  is 


equipped  with  a  four-8tam|t  mill,  with 
E.  L.  Nielsen  in  charge  of  operations. 

►  Gold  mines  reopened  recently  in  the 
Grass  Valley-Nevada  City  area  of  Ne¬ 
vada  County  include  the  Sunflower 
property,  in  the  Rough  and  Ready  dis¬ 
trict;  the  Coan  mine,  near  Nevada  City, 
and  the  Mary  Jane  mine,  in  the  Fuller 
Lake  district.  Active  development  work 
is  under  way  at  the  Sunflower  and  Mary 
Jane  properties,  following  dewatering 
of  the  shafts,  and  Thomas  Coan  is  su¬ 
pervising  the  reconditioning  of  the  500- 
ft.  shaft  at  the  Coan  mine.  John  Blair 
directs  operations  at  the  Sunflower,  and 
L.  Landry  and  J.  Murphy  work  the 
Mary  Jane  holdings. 


ARIZONA 


Operations  Increased  at 
Douglas  Smelter 

Higher  price  for  copper  increases  em¬ 
ployment  and  brings  wage  boost  to  many 
miners — ^Boriana  Tungston  mine  and  lead- 
zinc  property  of  Tennessee-Schuylkill  re¬ 
opened 

►  Phelps  Dodge  Corporation  commenced 
operations  of  its  fourth  blast  furnace 
at  the  Douglas  smelter  about  the  middle 
of  September.  About  100  men  will  be 
called  back  to  work,  making  employ¬ 
ment  at  the  smelter  about  900  men.  The 
price  of  12Jc.  for  domestic  copper  has 
stimulated  production,  following  the 
usual  summer  quiet  periods  throughout 
the  State,  and  early  in  October  wage  in¬ 
creases  were  granted  to  thousands'  of 
copper  miners  throughout  Arizona. 

►  The  Molybdenum  Corporation  of 
America,  operating  the  Boriana  tung¬ 
sten  mine,  east  of  Yucca,  in  Mohave 
County,  is  repairing  roads  to  the  mine 
and  will  put  on  a  force  of  miners  to 
open  up  ore  reserves  in  expectation  of 
starting  the  mill  early  in  October.  This 
property  was  in  active  operation  until 
about  two  years  ago,  when  the  mill 
burned.  A  new  mill  was  built,  but  it 
never  went  into  operation,  although 
completed  a  year  ago.  The  company 
has  a  force  of  about  150  men  on  its 
payroll.  A  small  crew  of  men  have  been 
keeping  the  property  in  condition  dur¬ 
ing  the  shutdown.  H.  L.  Veatch  is 
manager  of  the  local  operations. 

►  Men  have  been  put  to  work  at  the 
Tennessee-Schuykill  mine,  at  Chloride. 
The  company  suspended  operations  last 
January  because  of  the  low  prices  of 
lead  and  zinc  and  the  uncertainty  of 
the  silver  market.  It  is  expected  that 
production  will  start  early  in  November. 
A  supply  of  custom  ores  may  permit 
starting  the  mill  before  mine  opera¬ 
tions  commence.  This  property  usually 
has  a  payroll  of  about  115  men  and 
the  mill  produces  approximately  30  tons 
of  concentrates  daily.  Lead  concen¬ 
trate’s  are  shipped  to  El  Paso  and  the 
zinc  concentrates  go  to  Amarillo,  Tex. 
Jacob  Shoder  is  in  charge  of  opera¬ 
tions. 

►  The  Tyro  mine,  in  the  River  range 
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In  driving  a  sewage  tunnel,  a  4-ton 
Exide-equipped  locomotive  somehow  was 
dropped  down  a  50-foot  shaft,  landing  on 
solid  rock.  The  total  damage  was  confined 
to  a  cracked  motor  support  bracket,  a  bent 
axle,  a  broken  worm  housing,  a  slightly 
bent  battery  box  and  a  few  damaged  cells. 
It  cost  only  $166.50  to  repair  both  loco¬ 
motive  and  battery  —  showing  how  slight 
was  the  damage.  We  mention  this  very 
unusual  accident  to  indicate  how  tough 
these  batteries  really  are. 

For  fast  haulage  underground,  in  min¬ 
ing,  quarrying  and  tunneling,  you  know 
you  can  rely  on  the  speed  and  power 
L  provided  by  Exide-Ironclads.  And  a 
\  “freak”  accident  such  as  the  one  de- 
\  scribed  is  additional  proof — if  any  is 
\  needed  —  that  Exide-Ironclads  stand 
\  up  in  hard  service,  keeping  haulage 
not*  \  cost  low.  Write  for  free  booklet, 
“The  Storage  Battery  Locomotive 
for  Underground  Haulage.” 


THE  ELECTRIC  STORAGE  BATTERY  CO.,  Philadelphia 

The  World’s  Largest  Manufacturers  of  Storage  Batteries  for  Every  Purpose 
Exide  Batteries  of  Canada,  Limited,  Toronto 
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Greater  demand  for  copper  brings  another  13  x  30  ft.  converter 
into  operation  at  the  Douglas  smelter  of  the  Phelps  Dodg^ 

Corporation 


►ARIZONA 


iiortli  of  the  Oatinan  district,  is  ship¬ 
ping  about  150  tons  daily  to  the  mill 
of  the  Gold  Standard,  Inc.,  at  Katherine, 
which  company  is  operating  the  prop¬ 
erty  under  lease.  Richard  de  Smet, 
manager  of  the  Gold  Standard,  Inc.,  is 
in  charge  of  the  operation.  The  prop¬ 
erty  is  owned  by  P.  M.  George,  a  King- 
man  business  man. 

►  Arizona-California  Exploration  Com¬ 
pany,  represented  by  Boston  capital, 
operating  the  Pope  mine,  about  20  miles 
northwest  of  Chloride,  has  a  crew  of  40 
men  working.  Ore  produced  is  hauled 
by  truck  to  the  mill  of  the  Producers, 
Inc.,  west  of  Chloride.  The  shaft  is 
down  300  ft.  and  stoping  is  being  done 
on  both  the  200-  and  the  300-ft.  levels. 
The  company  is  headed  by  J.  0.  A. 
Carper,  a  mining  engineer  of  Denver, 
Colo.,  a  well-known  operator.  A.  H. 
Warner  is  superintendent  in  charge  of 
operations. 

►  The  milling  plant  at  the  Cumber¬ 
land  mine,  in  the  Pine  Flat  district 
near  Mayer,  is  Ijeing  rebuilt  by  Bassi 
Brothers  and  Vernon  Taylor,  who  have 
a  lease  on  the  property.  The  present 
mill  is  ten-stamp,  with  amalgamation 
plates.  Flotation  cells  are  l)eing  added. 
The  jtroperty  consists  of  seven  claims 
owned  by  William  Woodburn,  of  Boone. 
Iowa. 

►  Grove  &  Sons,  of  Xorth  Pleasant  St., 
Prescott,  Ariz.,  are  shipping  gold  and 
silver  ore  from  the  Oro  Flame  mine,  10 
miles  southeast  of  Prescott.  Grove  & 
Sons  secured  a  $20,000  RFC  loan  for  the 
development  of  the  property.  Sufficient 
f»re  is  said  to  be  in  sight  for  continuous 
operations  for  the  next  ten  months. 

►  The  Oak  Ridge  mine,  8  miles  north¬ 
west  of  Patagonia,  is  being  operated  by 
Virgil  Turner  and  D.  C.  Kurz,  of  Pata¬ 
gonia.  The  mine  is  equipfied  with  a 
hoist  and  a  small  jig.  Values  are  in 
silver,  lead,  and  copper.  Ore  shipments 
are  to  start  soon. 

►  The  O’Brien  group  of  eighteen  claims 


owned  by  Mrs.  W.  G.  O’Brien  and  situ¬ 
ated  near  the  mouth  of  Cerbat  Canyon 
10  miles  north  of  Kingman  is  under  lease 
to  Harold  Launsberry,  of  Kingman. 
The  i)re  is  gold-zinc  complex. 

►  The  first  run  of  the  new  mill  at  the 
Golden  Belt  mine,  near  Cordes,  is  re¬ 
ported  to  have  been  very  successful. 
Forty-five  men  are  employed  by  the 
Golden  Turkey  Mining  Company,  oper¬ 
ating  the  property.  H.  C.  Mitchell,  of 
Cordes,  is  vice-president  and  general 
manager.  0.  E.  Simmons  is  mine  super¬ 
intendent  and  Chester  A.  Knight  is  in 
charge  of  the  mill. 

►  It  is  reported  that  the  United  States 
Smelting,  Refining  &  Mining  Company, 
with  headquarters  at  Salt  Lake  City, 
Utah,  has  optioned  extensive  acreages 
of  placer  ground  in  the  vicinity  of 
Quartzsite,  Ariz.  An  extensive  drilling 
project  is  contemplated  in  the  testing 
operations.  The  drilling  crew  is  already 
on  the  ground.  F.  S.  Mulock  is  general 
manager. 

►  Lead-silver  concentrates  are  being 
shipped  by  the  Grand  Reef  Mining  Cor¬ 
poration  at  Klondyke,  Ariz.  The  cor- 
])oration  is  still  treating  material  from 
the  old  dumi)s  and  tailings  in  its  100- 
ton  plant.  J.  A.  Gruwell,  of  Klondyke, 
is  superintendent. 

►  The  125-ton  flotation  plant  of  the 
Sterling  Gold  Mining  Corporation  at 
the  Richinbar  mine  near  Cordes,  Ariz., 
is  shipping  concentrates  to  the  smelter. 
Further  exploration  of  the  property  is 
being  done  with  diamond  drilling.  J.  A. 
Hamilton,  of  Cordes,  is  general  mana¬ 
ger. 

►  The  Plymouth  mine,  in  the  Copper 
Basin  district  near  Prescott,  is  under 
lease  to  L.  Shellenberger,  A.  Mitchell, 
and  Ben  Eyer.  The  mine  is  equipped 
with  a  hoist,  a  compressor  and  other 
machinery.  It  is  owmed  by  Paul  Don¬ 
ley,  230  South  Montezuma  St.,  Prescott. 

►  Gus  Svennson  and  Charles  Hindman, 
of  Wellton,  owners  of  the  Big  Horn 
group  of  claims  situated  9  miles  south 
of  Wellton,  have  leased  the  claims  to 
Dr.  Calvin  Eaton,  of  Yuma. 


UTAH 


Wages  Increased  at 
Utah  Copper 

Workers  at  mine  and  mills  receive  50c, 
boost  in  daily  pay — Strike  at  Midvale 
smelter  settled  following  four  days  of 
negotiations 

►  Effective  Oct.  1,  all  day-pay  employees 
of  the  Utah  Copper  Company  at  Bing¬ 
ham,  Arthur,  and  Magna  will  receive  a 
wage  increase  of  50c.  a  day.  Junior- 
salaried  employees  will  receive  a  pro¬ 
portionate  increase,  General  Manager 
D.  D.  Moffat  announced.  This  increase 
will  sw'ell  the  payroll  about  $40,000 
monthly. 

►  Employers  and  employee  representa¬ 
tives  joined  in  a  series  of  conferences 
opening  Sept.  21  relative  to  an  adjust¬ 
ment  of  the  Utah  wage  scale  for  under¬ 
ground  workers  and  mill  and  smelter- 
men.  The  contract  signed  by  both 
groups  in  1938  stipulated  that  when  the 
price  of  silver  fluctuated  from  64.64c. 
an  ounce,  a  discussion  should  open  rela¬ 
tive  to  an  adjustment  of  the  wage  scale 
adopted.  Now  that  silver  has  advanced 
to  71.1c.,  the  men  are  contending  that 
they  should  have  a  greater  share  of  the 
profits,  James  W.  Wade,  vice-president 
and  general  manager,  Tintic  Standard 
Mining  Company,  was  spokesman  for 
employers,  and  Reid  Robinson,  presi¬ 
dent,  International  Union  of  Mine,  Mill 
and  Smelter  Workers,  of  Denver,  rep¬ 
resented  employees.  Commissioner  O. 
F.  McShane,  of  the  Utah  State  Labor 
Board,  presided.  The  conference  result¬ 
ed  in  a  refusal  on  Sept.  27,  by  the 
union,  to  accept  a  25c.  daily  wage  rise. 
Negotiations,  however,  continued. 

►  Five  hundred  employees  of  the  United 
States  Smelting,  Refining  &  Mining  Com¬ 
pany  returned  to  work  at  the  Midvale 
plant  on  the  morning  of  Sept.  12,  after 
an  eleven-day  strike.  Members  of  Local 
331,  International  Union  of  Mine,  Mill 
and  Smelter  Workers,  unanimously  voted 
to  accept  the  contract  offered  by  the 
company.  Union  demands  for  a  closed 
shop  were  refused  by  the  management, 
but  a  satisfactory  seniority  clause  and 
an  agreement  to  keep  the  plant  on  a 
five-day  working  week  bf^sis  during  pro¬ 
ductive  operations  were  obtained  by  the 
union.  Settlement  of  the  strike  came 
after  four  days  of  negotiation  between 
officials  of  the  plant  and  a  union  com¬ 
mittee.  Frank  P.  Ashe,  national  labor 
relations  board  conciliator,  attended  the 
sessions  in  an  advisory  capacity.  A.  M. 
Petersen,  state  president  of  the  CIO  or¬ 
ganization,  represented  the  men,  and 
F.  S.  Mulock,  general  manager,  the 
United  States  Smelting,  Refining  and 
Mining  Company. 

►  Improvement  was  noted  at  Park  City, 
where  the  Park  Utah  Consolidated 
Mines  went  on  a  partial  two-shift  basis 
on  Sept.  5.  About  fifty  men  were  em- 
jdoyed  at  the  mines.  Augmented  opera¬ 
tions  will  continue,  announced  General 
Manager  0.  N.  Friendly,  so  long  as 
there  is  no  decrease  in  metal  prices  and 
no  increase  in  the  cost  of  operation. 
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ANNOUNCING 

TNG  OOnn  PICKGT  THICKGNGH 


FOR  BETTER  THAN  NORMAL  SlUOGE  DENSITIES 


mechanism  looks  like  a  "pickef  fence”  and  fhaf's 
how  if  gof  ifs  name — The  Dorr  Pickef  Thickener.  Very 
much  fhe  same  type  of  raking  mechanism,  fa  be  sure,  buf 
studded  with  rows  of  vertical  steel  members  or  "pickets,” 
channeling  through  the  zones  of  sludge  compression  and 
releasing  water  occluded  between  the  individual  particles. 

What  a  difference  these  pickets  make.  Heavier,  denser 
sludges  than  before,  up  to  7-8%  more  solids  In  some 
cases.  More  dissolved  values  in  the  overflow  and  less  In 
the  discharge  in  cyanide  mills,  which  means  less  wash 


solution  or  a  smaller  number  of  decantations  for  a  given 
washing  efficiency. 

The  "picket  type”  rake  construction  may  be  used  with 
all  types  of  Dorr  Thickeners,  both  single  compartment  and 
tray.  Its  development  Is  another  example  of  the  Dorr 
policy  of  seeking  continuously  to  make  a  given  unit  of 
equipment  do  a  bigger  and  better  job  for  the  user. 

May  we  explain  this  Innovation  In 
continuous  thickening  practice? 


!H!  DORR  COMPANY  inc 

ENGINEERS  •  570  Lexington  ikve..  New  TcmtIc 

ATLANTA  •  TORONTO  •  CHICAGO  •  DENVER  •  LOS  ANGELES 


- DORR  TECHNICAL  SERVICES  AND  EQUIPMENT  ARE  ALSO  AVAILABLE  FROM  THE  FOLLOWING  COMPANIES: - 

NETHERLANDS:  Dorr-Oliver N.V.  The  Hague •  ENGLAND:  Dorr-Olive r  Company  Ltd., London  •  GERMANY:  Dorr  Gesellschah,m.b.H.  Berlin  •  FRANCE:  Soc.Dorr-Oliver  Pans 
ITALy:S.A.I.Dorf-Oliver,  Milan.  JAPAN:  Sanki  Eng.  Co., Ltd.  Jokyo .  SCANDINAVIA:  A. B.Hedemora,  Hedcmora, Sweden  •  AUSTRALIA:  Crossle  1  Duf?  Pty.  Ltd..Melbournc 
ARGENTINA:  Luis  Fiore,  Buenos  Aires  ..  •  SOUTH  AFRICA:  Edward  L.  Bateman  Pty.  Ltd.,  Johannesburg  •  BRAZIL:  Oscar  Taves  A  Co.,  Rio  de  Jonciro 
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Rapid  progress  in  the  Carleton  Drainage  Tunnel,  in  Colorado, 
is  credited  to  this  drilling  crew,  its  supervision,  and  to  the 
use  of  mechanized  equipment 


COLORADO 


Tungsten  Mines  Stirred 
By  Greater  Demand 

Deposits  in  Boulder  County  again  attract 
interest  as  European  war  influences 
higher  prices  for  metal — Mining  activities 
in  other  districts  expected  to  increase 

►  The  tungsten  mines  of  Colorado  have 
become  more  active  because  of  the  war 
in  Europe.  Demand  has  increased  in 
the  domestic  market  and  shipments  are 
greater.  J.  G.  Clark  interests,  the  Van¬ 
adium  company,  and  the  Wolf  Tongue 
mine  account  for  most  of  Boulder  Coun¬ 
ty’s  output.  The  last  two  companies 
operate  their  own  mills.  Several  small 
mills,  such  as  the  Carl  Egle,  the  Walsh, 
and  the  Betasso,  are  operating  continu¬ 
ously.  The  Conger  tungsten  mine  and 
mill  of  the  Vanadium  Corporation  of 
America  are  milling  do  to  50  tons  per 
day,  and  with  the  reserves  blocked  out 
and  developed,  should  permit  continu¬ 
ous  operations  during  the  winter  months. 
Only  recently  a  shipment  of  25  tons  of 
55  per  cent  concentrates  sent  to  the 
city  of  Washington,  in  Pennsylvania, 
was  valued  at  nearly  $20,000.  Robert 
Sterling  is  manager  of  the  company’s 
operations  in  Colorado. 

►  Other  active  mining  operations  in  the 
Boulder-Gilpin  County  section  include: 
The  Star  mine,  near  Rollinsville,  shipped 
two  cars  of  gold  ore  during  September. 
George  D.  Hilding  and  Associates  are 
unwatering  the  St.  Louis  mine,  near 
Caribou,  installing  electric  power,  a 
hoist,  an  air  compressor,  and  recondi¬ 
tioning  the  mill.  A  Chicago  group  has 
acquired  the  Anchor  mine,  west  of  Ca¬ 
ribou,  and  is  reopening  the  workings. 
Gamble  Gulch  Mining  &  Milling  Com¬ 


pany  is  being  refinanced  by  Eastern  in¬ 
terests  and  the  property  is  expected  to 
be  reopened.  The  Ward  United  Mines 
Company,  operating  on  the  Utica  prop¬ 
erty,  has  completed  the  shaft  to  the  ore- 
body,  according  to  J.  E.  Emmons,  man¬ 
ager  of  operations. 

►  The  Alma-Fairplay  district  has  pro¬ 
duced  a  new  gold  strike,  that  has 
aroused  interest,  in  the  Consolidated 
Montgomery  mining  area.  The  ore,  ac¬ 
cording  to  the  discoverers,  measures  8 
ft.  M'ide  in  a  well-defined  fault  traced 
for  a  considerable  distance  through 
Mount  Lincoln,  on  the  south  side  of 
Alma.  A  drift  has  been  driven  some 
00  feet  in  the  vein.  Dennis  E.  Stump 
Jr.,  P.  O’Neill,  and  John  O’Neill  made 
the  strike. 

►  The  New  Carlton  Drainage  tunnel, 
in  the  Cripple  Creek  district,  is  pro¬ 
gressing  rapidly  and  its  completion  is 
expected  within  three  years.  The  por¬ 
tal  of  the  new  tunnel  is  at  an  elevation 
of  nearly  7,000  ft.,  whereas  the  portal 
of  the  old  Roosevelt  tunnel  is  8,033  ft. 
above  sea  level.  The  tunnel  is  being 
driven  on  a  3  per  cent  grade.  Under 
the  direction  of  A.  H.  Bebee,  vice-presi¬ 
dent  in  charge  of  mining  operations,  and 
the  supervision  of  John  A.  Austin,  super¬ 
intendent,  some  tunnel  'drilling  records 
are  being  broken.  A  powerful  ventilat¬ 
ing  system  has  been  installed,  to  permit 
operations  soon  after  blasting.  Shovel¬ 
ing,  loading,  and  haulage  is  mechanized. 

►  According  to  the  latest  report  of 
Charles  W.  Henderson,  chief  engineer  of 
the  United  States  Bureau  of  Mines,  and 
A.  J.  Martin,  Colorado  produced  gold, 
silver,  copper,  lead,  and  zinc  in  1938, 
valued  at  over  $22,000,000  and  only 
$33,000  less  than  in  1937.  Over  58  per 
cent  of  the  value  was  from  gold  produc¬ 
tion.  Silver  and  copper  produced  in¬ 
creased  nearly  30  per  cent;  but  because 
of  the  lower  metal  prices  in  1938,  the 
value  increase  amounted  to  about  6  per 
cent  over  1937  figures. 


MONTANA 


C.LO.  Miners  Union  Vote 
Not  To  Strike  in  Butte 

Demands  include  a  flat  20  per  cent  wage 
increase  by  Anaconda  Copper  Mining 
Company — New  wage  basis  proposed  by 
company  is  accepted  by  all  unions 

►  The  contract  between  the  Anaconda 
Copper  Mining  Company  and  various 
craft  and  trade  unions  associated  with 
Montana  operations  expired  on  Oct.  1. 
Notice  was  given  on  May  16  that  the 
contract  that  has  been  in  existence  for 
the  last  two  years  would  not  be  renewed 
by  the  unions  and  that  new  demands 
would  be  presented  by  several  groups. 
On  Sept.  11,  Anaconda  announced  a  re¬ 
vised  wage  schedule  to  become  effective 
to  each  group  immediately  upon  notice 
of  acceptance,  based  upon  a  two-year 
contract. 

On  Sept.  18,  announcement  was  made 
of  acceptance  by  all  craft  unions  in 
Butte,  Anaconda,  and  Great  Falls,  mem¬ 
bers  of  the  Building  Trades  Department 
and  Metal  Trades  Department  of  the 
American  Federation  of  Labor.  Similar 
acceptance  by  Smeltermen  of  Great 
Falls  and  Anaconda  was  announced  on 
Sept.  21.  The  Butte  Miners  Union, 
however,  after  rejecting  the  above  pro¬ 
posal,  registered  a  strike  vote  on  Sept. 
20  by  a  vote  of  1,447  to  2,229,  to  be¬ 
come  effective  on  Oct.  1,  unless  demands 
were  met  by  Anaconda  in  the  interim. 

Following  this  action,  negotiations 
continued  and  minor  concessions,  in¬ 
cluding  grievance  committees  and  ad¬ 
justment  of  contract  rates  in  proportion 
to  the  general  wage  increase  on  a  day’s 
pay  rate  instead  of  a  flat  bonus,  were 
made  by  the  company.  This  action  re¬ 
quired  a  second  referendum  vote  that 
occurred  on  Sept.  30,  resulting  in  ac¬ 
ceptance  by  the  Union  of  the  company’s 
revised  contract.  Therefore  the  strike 
vote  previously  taken  was  cancelled. 
Points  discussed  and  not  allowed  were 
collar  to  collar  8-hour  day  and  a  flat  20 
per  cent  pay  increase. 

►  W.  S.  Norman,  president  of  Butte 
Highlands  Mining  Company,  reports 
that  the  company  earnings  in  terms 
of  gross  mint  returns  for  the  first  six 
months  of  1939  were  .$205,034,  during 
which  time  9,967  tons  were  treated. 
This  indicates  a  gross  recoverable  value 
of  $20.57  a  ton.  which  according  to 
records  is  a  96.94  per  cent  recovery. 

►  It  is  reported  at  Columbus  that  the 
stockholders  of  the  Chromite  Products 
Company,  which  controls  the  Benbow 
group  of  claims,  has  entered  into  an 
agreement  permitting  the  United  States 
Bureau  of  Mines  actively  to  develop 
the  property  under  provisions  of  recent 
war  material  legislation.  It  is  stated 
that  Paul  T.  Allsman,  of  the  metal  divi¬ 
sion  of  the  Bureau,  will  be  in  active 
charge  of  the  work.  In  connection  with 
the  same  general  program  it  is  reported 
that  Dr.  Pardee  and  other  representa¬ 
tives  of  the  United  States  Geological 
Survey  are  studying  manganese  de¬ 
posits  of  Phillipsburg  and  Butte. 
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Denver  All-Steel  Ball  Milt, 
Mineral  Jig,  and  Rotary 
Classifier  .  .  .  accepted 
as  the  standard  flow¬ 
sheet  for  all  gold  ores. 


Denver- Wilfley  Concen¬ 
trating  Table  . . .  for 
pilot  work  or  gravity 
concentration. 


MILL  EQUIPMENT 
CRUSHER  lb  FILTER 


Denver  Adjustable  Stroke 
Feeder.  conveys  ore 
.  .  .  easily  regulated. 


OE\ 


Denver  Forced  Feed 
Crusher  . .  .'high  re¬ 
duction  ratio. 


Denver  Conditioner ...  no  short 
circuiting . . .  controlled  agitation. 
Denver  Bolted  Steel  Tank ...  in¬ 
expensive  .  . .  easily  assembled. 


Denver  Unit  Flotation 
Cell... minimizes  slime 
losses  . . .  recovers  free 
mineral  from  the  grind¬ 
ing  circuit. 


There  is  a  Denver  Milling  Plant,  complete  from 

“Crusher  to  Filter,"  for  your  problem.  By  placing 

the  responsibility  of  your  mill  with  this  company: 

1.  You  save  time  .  . .  prompt  delivery. 

2.  You  save  money,  "Standardization  +  Quan¬ 
tity  Production  —  Lowest  Cost. 

3.  You  are  assured  of  trouble-free  operatibri 
...properly  coordinated  and  balanced  units 
which  are  correctly  designed  to  give  you 
"24  hour  service." 

If  you  do  not  hive  t  copy  of  Bulletin  No.  3300  . . .  conitining 
63  pages  of  valuable  flowsheet  data . . .  wzite  for  your 
copy  of  this  informative  publication  today! 


Denver  Sub-A  (Fahren- 
watd)  Flotation  machine 
.  .  .  efficient . . .  flexible 
. . .  foolproof  .  .  .  stand¬ 
ard  the  world  over. 


Denver  Wet  Reagent 
Feeders  .  . .  accurate 
.  .  .  easily  regulated 
. .  .  low  in  cost. 


Denver  Vertical  Sand 
Pump . . .  grovity  feed  flow 
simplifies  handling  of 
froth,  slime-free  sands,  or 
any  troublesome  pulp. 


Denver  Lowhead  Thick¬ 
ener  . . . non-breakoble 
steel  driving  gear. .  spiral 
rakes  for  high  capacity. 


4i  Write  Today  for  your  copy  of  Bulletin  No.  3800 


Denver  Rotary  Drum  Filter... each 
panel  an  individual  cast  segment. 


DENVER  EQUIPMENT  COMPilOf 


NIW  YORK  CITY,  NEW  YORK:  SO  Church  Struat 
SALT  LAKE  CITY,  UTAH:  Mclniyra  Rullding 
TORONTO,  ONTARIO:  4S  Richmond  Stroot  Wait 


MEXICO,  D.  r.:  Rokar  Bldg.,  16  da  Saptlambra,  SB 
SANTIAGO,  CHILE:  Clailficodor  F.48S 
MELBOURNE,  AUSTRALIA:  360  Cellinc  Straal 


LONDON,  ENGLAND:  840  Solltbury  H<a.,  E.C.  3 


JOHANNESBURG,  SO.  AFRICA:  Bon  Accord  Hia. 


NEUTKALITY  iivgtinieiits  exhibit 
rndical  diUVrence.^  of  opinion  as 
to  the  way  in  which  the  Ignited 
States  can  ho  kept  out  of  the  Euro¬ 
pean  war.  Even  those  who  sound 
most  literalistic  aj)peiir  at  close  range  in 
Washington  to  be  sincerely  trying  to  the 
best  of  their  ability  to  achieve  that  im¬ 
portant  goal.  The  differences  are  as  to 
the  methods  of  keeping  out  of  war,  not 
whether  we  should  or  not  keej)  out. 

An  amazingly  small  part  of  the  total 
controversy  roots  in  a  desire  to  make 
personal  or  party  capital  out  of  the 
situation.  As  usual,  it  is  not  good  poli¬ 
tics  to  be  very  partisan  in  such  an  in¬ 
ternational  affair. 


Is  War  Imminent? 

The  military  departments  of  the  Gov¬ 
ernment  are  under  orders  to  proceed  on 
the  assumption  the  United  States  may 
be  embroiled  within  six  months.  This 
does  not  mean  that  the  President  really 
expects  any  such  contingency.  But  it 
does  mean  that  he  and  all  of  his  advisers 
recognize  that  being  ready  to  go  in, 
should  the  nation  be  forced  to  extreme 
action,  is  the  best  way  in  which  to  save 
American  lives  and  property. 

Industrial  leaders  are  being  urged  to 
proceed  on  a  similar  assumption  in  so  far 
as  preparatory  and  i)recautionary  meas¬ 
ures  are  concerned.  Here  again,  any 
panicky  militaristic  spirit  is  definitely 
avoided.  The  least  wanted  of  all  is  any 
appearance  that  because  war  may  be 
imminent,  any  company  is  doing  this  or 
that  in  order  to  be  profitably  situated. 
There  will  be  some  of  this  latter  appear¬ 
ance,  Washington  executives  realize. 
But  they  hope  to  keep  it  at  a  minimum. 


Two  Mineral  Controls 

Department  of  interiob  udi- 

cials  continue  to  press  for  further 
Federal  control  of  all  minerals.  The 
nose  of  the  camel  is  entering  the  indus¬ 
try  tent  in  the  form  of  contemplated 
legislation  for  petroleum  regulation. 
But  the  more  frank  spokesmen  of  Mr. 
Ickes’  Department  and  of  the  National 
Resources  Committee  believe  that  fur¬ 
ther  “Governmental  control  of  metal 
development  on  privately  owned  land 
has  been  very  slow  in  emerging.”  And 
they  almost  categorically  state  that  they 
intend  to  correct  this  matter  of  regula¬ 
tion  as  soon  as  Congress  will  permit. 

It  is  expected  that  the  Interior  De¬ 
partment  will  make  quite  a  jday  for  full 
petroleum  control  authority  during  this 
coming  winter.  The  necessity  for  this 
during  an  emergency  period  of  military 
activity  will,  of  course,  be  jdayed  up  to 
the  maximum.  Career  executives  of  the 
Government  who  believe  in  private  own¬ 
ership  are  genuinely  disturbed  at  the 
trend  because  they  realize  that  it  is 
only  a  step  from  jietroleum  to  coal  and 
another  short  one  into  the  whole  metal 
and  non-metallic  mineral  field.  Even 
those  units  which  have  no  interest  in 
petroleum  are  expected  to  take  an  active 
part  in  opposing  the  new  legislation 
when  it  w)mes  laffore  Congress  during 
the  emergency  or  regular  session  of  the 
winter. 

In  their  effort  to  limit  Federal  inter- 
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b'lence  with  private  industry  activity, 
spokesmen  of  business  are  being  urged 
earefully  to  distinguish  between  the 
Ickes  plans  and  those  types  of  controls 
which  will  be  necessary  under  a  War 
Resources  Board  activity.  Although 
])lans  for  possible  war-time  management 
and  allocation  of  supplies  are  being  gen¬ 
erally  accepted,  there  appears  to  be  no 
reason  for  assuming  that  they  need  have 
any  permanence  beyond  the  time  of  mili¬ 
tary  emergency.  As  a  matter  of  fact,  it 
is  rather  expected  that  Congress  is  as 
keen  as  anybody  else  to  have  military 
authority  of  dictatorship  type,  which 
may  be  needed  temporarily,  so  granted 
as  to  terminate  automatically  when  the 
emergency  itself  ends.  Those  who  recall 
the  difficulties  of  getting  rid  of  emer¬ 
gency  agencies  after  November,  1918,  as 
many  Congressmen  and  most  Senators 
do,  will  know  why  this  phase  of  termi¬ 
nating  emergency  legislation  will  not  be 
overlooked. 

Early  in  September  the  broad  plans 
for  the  mineral  controls  of  possible  war 
time  were  laid  through  further  action  of 
the  Stettinius  board,  whose  formation 
and  broad  plans  were  described  in  these 
columns  a  month  ago.  The  type  of  men 
chosen  and  the  general  instructions 
given  them,  though  not  published,  are 
well  enough  understood  outside  of  official 
circles  to  be  very  reassuring  to  the 
mineral  industry.  Sympathetic,  prac¬ 
tical  businesslike  understanding  of 
mineral  control  in  war  time  can  reason¬ 
ably  be  expected. 


Lake  States  Iron 

IN  ONE  of  its  regional  planning  reports, 
the  National  Resources  Committee  ex- 
])resses  what  appears  to  be  an  official 
interpretation  of  the  Department  of  In¬ 
terior  staff  and  its  economic  advisers 
regarding  the  fundamental  problems  of 
iron  mining  in  the  Lake  Superior  region. 
That  philosophy  in  the  words  of  the 
recently  published  report  is; 

“Iron  mining  is  the  leading. industry 
in  dollar  value  in  the  Region.  The  Lake 
Su])erior  district  is  at  present  the  most 
important  iron-ore  producer  in  the 
United  States,  accounting  for  8.5  per  cent 
of  the  19.37  national  production.  Keeping 
the  district  in  its  foremost  rank  for  an 
indefinite  time,  stabilizing  employment, 
and  a  more  wise  and  careful  exploitation 
than  has  been  practiced  in  the  past  are 
the  major  problems  as  far  as  the  Region 
is  concerned. 

“Employment  in  this  industry  has 
beeii  decreasing  diie  to  completion  of 
much  of  the  preliminary  work,  the  in¬ 
crease  of  open-pit  mining,  and  the  ad¬ 
vance  of  technological  developments. 
Most  of  the  open-pit  labor  is  idle  during 


the  winter  month^,  and  winter  employ¬ 
ment  in  the  underground  mines  is  not 
encouraged  by  the  present  personal- 
pro{)erty  tax  on  inventories. 

“77ie  adjustment  of  the  present  tax 
systems,  the  continuation  of  exploration, 
and  the  increased  use  of  beneficiated 
leaner  ores  offer  the  best  opportunities 
for  stabilizing  employment,  meeting  com¬ 
petition  from  foreign  sources,  and  for 
extending  the  life  of  the  district  indefi¬ 
nitely  into  the  future.  Continued  and 
accelerated  progress  in  beneficiation,  in 
particular,  points  to  an  optimistic 
future.  The  Federal  and  State  Oovern- 
ments  and  the  mining  companies  are  co- 
responsible."  (The  italics  of  this  para- 
graj)h  were  those  of  the  official  report.) 

Tungsten  Purchase 

PURCHASE  by  the  Government  of 
tungsten  ore  is  being  arranged  simul¬ 
taneously  in  two  ways.  Procurement 
Division  purchases  are  described  in  an¬ 
other  column.  The  Navy  Department 
has  been  using  some  of  its  funds  avail¬ 
able  for  similar  purpose  and  made  a  con¬ 
tract  Sept.  20  for  the  purchase  of  17,520 
short-ton  units  of  tungsten  ore  at  $2.5 
per  unit. 

Some  bitter  criticism  of  the  Navy 
j)olicy  has  resulted.  The  reason  for  this 
is  evident  from  the  nature  of  the  two 
bids  which  had  to  be  considered.  The 
sticcessful  bidder  was  a  sales  represen¬ 
tative  of  an  American  mining  enterprise. 
He  offered  ore  at  $25  per  short-ton  unit, 
f.o.b.  Brooklyn,  with  the  plan  to  supply 
this  from  stocks  already  above  ground, 
it  is  reported.  The  unsuccessful  bidder 
was  the  representative  of  a  Chinese  firm 
which  offered  to  import  ore  of  65  per 
cent  WO3  minimum  content  at  $15.75 
per  short-ton  unit  in  bond,  c.i.f.  New 
York. 

In  rejecting  this  much  lower  bid,  the 
Navy  took  into  account  the  fact  that  the 
duty  on  this  ore  would  be  $7.93  per  unit, 
making  the  gross  cost  $23.68.  Critics 
are  very  caustic  in  remarking  that  this 
is  bad  reasoning,  since  in  any  event  the 
duty  goes  immediately  back  into  the 
Treasury,  assuming  that  the  Navy  must 
pay  it  even  as  a  bookkeeping  matter. 
The  Navy  of  course  explains  that  it 
took  the  higher  bid  under  the  “Buy 
American”  law  which  gives  certain  bid 
advantages  to  American  producers. 

Critics  point  out  that  nearly  two- 
thirds  more  tungsten  could  have  been 
put  into  stock  w’ith  the  same  money  if 
the  foreign  ore  had  been  accepted.  They 
also  emphasize  that  the  American  ore 
was  already  in  the  country,  amounted 
to  a  military  reserve  where  it  was,  and 
that  the  purchase  by  the  Navy  simply 
takes  the  money  out  of  the  Treasury 
without  actually  creating  any  new  ele- 
Jiient  of  preparedness. 

"Stockpile"  Bids 

The  first  five  requests  for  bids 
made  by  the  Procurement  Division 
of  the  Treasury  under  the  “stockpile”  act 
are  for  mineral  reserves.  Two  relate  to 
manganese  ore,  two  relate  to  chromium 
ore,  and  one  relates  to  tungsten  ore.  It 
is  expected  that  other  items  later  will 
apply  to  mineral  commodities  also. 

The  first  five  requests  are  for  pur¬ 
chases  of  ores  for  which  the  specifica- 
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AD77 


AD14 


•  Cleveland  Drifters  are  money  makers  for  you  because  they  drill 
faster — need  fewer  repairs — use  less  air.  The  line  is  complete — 3". 
3V2"  and  A"  machines,  either  crank  or  automatic  feed.  Permit  us  to 
send  our  new  Bulletin  127,  fully  descriptive,  profusely  illustrated, 
including  sectional  drawings  showing  sturdy,  efficient  design  details, 
and  providing  information  as  to  Sinkers,  Drifters,  Stopers,  and  Acces¬ 
sories.  We  gladly  submit  machines  for  demonstration  in  your  own 
ground,  with  your  own  operators. 


Birmingham,  Ala. 

1304-6  North  First  Ave. 
Butte.  Mont. 

41  East  Broadway 
El  Paso,  Texas 

1417  Texas  Street 
Los  Angeles,  Calii. 

821  Santa  Fe  Ave. 


BRANCH  OFFICES 


Ironwood,  Mich. 

715  Sunset  Road 

Denver.  Colo. 

1835  S.  Emerson  St. 
Newton  Highlands.  Mass. 

130  Needham  St. 


1 


Winchester,  Ky. 

10  French  Ave. 
New  York,  New  York 

200  Church  Street 
Richmond,  Va. 

12  North  15th  St. 
Salt  Lake  City,  Utah 

418  Dooly  Bldg. 


APPROVED 
N.  Y.  STATE 
B.  S.  A.  2339 


CLEVELAND 
Drills  Cost  Less 


They  Drill  Faster 
Need  Fewer  Repairs 
L’sii  Less  Air 


DISTRIBUTORS  IN  CANADA 

Whitehall  Machine  &  Tools,  Ltd.,  Galt,  Ontario.  Purves  E.  Ritchie  &  Son,  Ltd.,  658  Hornby  Street,  Vancouver,  B.  C. 


THE  CLEVELAND  ROCK  DRILL  COMPANY 


373  4  EAST 


78TH  STREET  •  CLEVELAND,  OHIO 

Cable  Address:  ROCKDRILL 


LEADERS  IN  DRILLING  EQUIPMENT 
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tions  are  presented  herewith  on  this 
page.  It  will  be  noted  that  no  sacrifice 
of  quality  specifications  has  been  per¬ 
mitted  as  a  favor  to  domestic  producers. 
Tbe  military  and  civilian  authorities  are 
insisting  that  the  real  purpose  of  the 
stockpile  demands  that  these  high- 
quality  ores  be  purchased. 

There  are,  however,  in  the  bid  forms 
arrangements  by  which  American  pro¬ 
ducers  can  conveniently  meet  the  Gov¬ 
ernment  requirements  if  they  are  capa¬ 
ble  of  supplying  the  grade  of  ore  de¬ 
manded.  The  ladder  system  of  offerings 
is  used,  permitting  the  company  to  sup¬ 
ply  any  small  quantity  of  ore  which  it 
may  wish  to  furnish  on  a  basis  strictly 
competitive  with  larger  suppliers  and 
importers.  Under  this  scheme,  the  Gov¬ 
ernment  can  allocate  its  purchases  to 
several  different  companies  in  accordance 
with  price  and  other  considerations 
important  to  the  national  defense. 

Still  another  convenience  for  Ameri¬ 
can  producers  is  provided  in  allowing 
deliveries  of  part  of  the  ore  to  be  made 
at  the  Army  Ordnance  Depot,  Ogden, 
Utah,  if  preferred  by  the  bidder.  That 
eliminates  the  large  disadvantage  in 
freight  which  Western  producers  would 
otherwise  experience.  The  bulk  of  the 
imports  is,  however,  expected  to  be  taken 
by  the  Government  at  Baltimore  for 
manganese;  New  Cumberland,  Pennsyl¬ 
vania,  for  chromium ;  and  Columbus, 
Ohio,  for  tungsten. 

To  avoid  the  contingency  of  having 
offerings  of  ore  made  from  stocks  al¬ 
ready  in  this  country,  the  Treasury 
requires  that  imported  ore  must  be  newly 
imported  or  at  least  not  now  in  the 
country  in  bond.  There  is  not  a  com¬ 
parable  provision  regarding  domestic 
production,  but  it  is  understood  that 
the  Treasury  does  not  wish  to  accept 
stocks  above  ground  in  the  United 
States,  either  those  of  domestic  produc¬ 
tion  or  those  which  have  been  brought 
in  and  duty  paid  in  the  past.  To  do  so, 
they  rightly  conclude,  would  largely 
defeat  the  purpose  of  this  spending, 
which  is  to  enlarge  the  available  supply 
of  material  within  reach  of  the  United 
States  in  case  of  an  emergency. 

Bids  on  the  two  schedules  for  man¬ 
ganese  ore  will  be  opened  Oct.  19  and 
on  the  three  schedules  for  chromium 
and  tungsten  ore  Oct.  20. 

Export  Limitations 

0  PROTECT  SUPPLIES  of  mineral 
commodities  already  in  the  United 
States  against  excessive  depletion.  Gov¬ 
ernment  officials  are  attempting  to  work 
out  new  rules.  Some  of  these  will 
amount  to  civil  restrictions  on  exports 
if  the  President  and  Congress  agree 
with  the  theory  now  being  advanced. 
This  theory  might  even  go  so  far  as  to 
preclude  export  without  license  of  such 
a  thing  as  canned  peaches  because  the 
cans  would  carry  much  of  the  needed 
reserve  of  tin  out  of  the  country.  That 
admittedly  is,  however,  rather  an  ex¬ 
treme  illustration  of  the  problem  being 
studied. 

This  is  the  reason  that  the  Govern¬ 
ment  men  are  worried.  They  anticipate 
a  boom  in  industrial  activity.  Much  of 
this  will  be  due  to  purchase  orders  of 
foreign  governments  and  foreign  enter¬ 
prises  which  buy  from  the  United  States 
to  augment  depleted  supplies  at  home. 


Scope  This  specification  covers  one 
grade  of  tungsten  ore. 

Grade  The  tungsten  ore  shall  be  as 
required  by  the  following  paragraphs. 
Detail  Requirements 

(a)  Tungsten  ore  shall  be  furnished 
in  lumps  or  fines,  or  a  mixture  of 
both. 

(b)  Tungsten  ore  shall  conform  to 
the  following  requirements  as  to  chem¬ 
ical  analysis 


Tungsten  trloxide 

WOj 

60%  minimum 

Tin 

Sn 

1%  maximum 

Copper 

Cu 

0.05%  maximum 

Phosphorus 

P  ( 

>.035%  maximum 

Arsenic 

As 

0.50%  maximum 

Antimony 

Sb 

0.05%  maximum 

Bismuth 

Bi 

0.12%  maximum 

Molybdenum 

Mo 

0.40%  maximum 

Sulphur 

S 

0.50%  maximum 

Grade  (a)  There  shall  be  three  grades 
of  manganese  ore,  suitable  for  the  manu¬ 
facture  of  Standard  Ferro-Manganese, 
Grade  B,  Federal  Specifications  QQ-F-161, 
by  the  usual  commercial  methods  of 
manufacture,  conforming  to  the  require¬ 
ments  as  stated  below. 

(c)  Preferably,  all  ores  should  pass  a 
4-in.  screen  and  contain  a  minimum  of 
fines;  however,  no  ore  will  be  accepted 
which  will  not  pass  a  6-in.  screen,  nor 


Grade  This  specification  covers  one 
grade  of  chromium  ore. 

Material  and  Workmanship  The  chro¬ 
mium  ore  shall  be  as  required  by  the 
following  paragraphs. 

General  Requirements  See  Detail  Re¬ 
quirements. 

Detail  Requirements 

(a)  Chromium  ore  shall  be  fur¬ 
nished  in  lumps.  All  lumps  shall  pass 
a  6-in.  screen.  Not  more  than  10  per 
cent  shall  pass  a  l^-in.  mesh  sieve. 

(b)  Each  shipment  of  ore  shall  be 
suitable  for  the  manufacture  of  ferro- 
chromium  (all  grades  except  “A”)  in 
strict  accordance  with  Federal  Specifi¬ 
cation  QQ-F-151,  by  the  usual  com¬ 
mercial  methods  of  manufacture,  with- 

Element 

Chromium  oxide  (Cr20:i)  (minimum) . 

Iron  (metallic)  (maximum) . 

Sulphur  (maximum) . 

I’httsphorus  (maximum) . 


Packaging,  Packing  and  Marking  for 
Shipment 

(a)  Packing — Tungsten  ore  shall  be 
delivered  in  heavy  oak  barrels  or  suit¬ 
able  steel  drums.  The  total  weight 
of  the  ore  and  the  container  shall  not 
exceed  500  pounds. 

(b)  Marking  —  Barrels  and  drums 
shall  be  marked  with  the  name  of 
the  article  and  the  quantity  contained 
therein,  the  contract  number  and  the 
name  of  the  contractor. 

Approved  August  24,  1939 
(Signed)  H.  E.  Collins 
Director  of  Prccurement 


which  contains  more  than  12V^%  of  fines 
which  will  pass  a  20  mesh  screen. 

Quality  The  seller  shall  furnish  a 
complete  analysis  of  the  ore  he  proposes 
furnishing,  giving  the  guaranteed  mini¬ 
mum  manganese  content  and  the  guar¬ 
anteed  maximum  content  of  iron,  phos¬ 
phorus,  silica,  and  alumina. 

Approved  August  24,  1939 
(Signed)  H.  E.  Collins 
Director  of  Procurement 


out  blending  with  other  ores. 

(c)  The  chromium  ore  shall  be  of 

the  composition  shown  in  table  below. 

(d)  All  chromium  ore  delivered  on  a 
single  contract  shall  be  of  the  same 
average  chemical  analysis. 

(e)  All  cars  prior  to  loading  with  ore 
shall  be  broom  swept  free  from  sand 
or  any  other  foreign  matter.  All  leaks 
shall  be  caulked  tight  to  prevent  loss 
in  transportation. 

(f)  All  tare  weights  of  cars  shall  be 
actual  weight  of  clean  cars.  Stencil 
weights  will  not  be  accepted  in  deter¬ 
mining  the  delivered  weight. 

Approved  August  24,  1939 

(Signed)  H.  E.  Collins 
Director  of  Procurement 

Percentage 

.  48.0 

. %  of  the  actual  percentage 

of  chromium  (metallic) 

.  0.60 

.  0.20 
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(b)  Composition  on  a  Dry  Basis 


Manganese 

Iron 

Silica 

Phosphorus 

.\lumlna 

Zinc 

Grade 

Minimum 

Maximum 

Maximum 

Maximum 

Maximum 

Maximum 

A 

48% 

7% 

9% 

0.12% 

3% 

1% 

B 

48% 

*7% 

♦♦10% 

0.18% 

6% 

1% 

C 

48% 

7% 

7% 

0.15% 

6% 

1% 

♦Grade  B  iron  content  to  be  not  less  than  1%. 

♦♦For  each  additional  percent  of  manganese  content  over  48%  an  additional 
0.2%  silica  content  allowable. 
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DRIVE 


the 

velocity  of  each  blow, 
^  which  results  in  more  tons 

per  hour  at  far  less  power. 
A  Synchronous  motor  can  be 
built  in  the  pulley  of  the  No.  25 
and  large  machines,  which  is  apt  to  get 
you  a  better  rate  from  the  power  company  because  it  cor¬ 
rects  your  power  factor.  A  smaller  Synchronous  motor  is 
required  than  a  standard  motor  to  drive  the  same  size 
crusher,  but  the  Kennedy  can  be  arranged  for  flat  belt  or 
V-belt  drive  from  a  standard  motor. 

For  continuous,  smooth  operation  that  will  save  you  real 
money  in  crushing  your  ore,  install  a  Kennedy  Ball  Bearing 
Gear  less  Crusher.  If  you  are  interested,  please  write  or  wire 
at  our  expense  and  we  will  have  an  engineer  call  without 
obligation  on  your  part. 


WHEN  power  consumption  of  crushing  equipment  be¬ 
gins  to  make  up  a  major  item  in  the  cost  sheet,  it’s 
time  to  put  in  a  GEARLESS  crusher.  By  getting  rid  of 
those  power  eating  gears  you’ll  find  that  your  costs  per  ton 
are  materially  reduced  and  your  profits  will  be  greater. 

The  Kennedy  Ball  Bearing  Gearless  drive  is  guaranteed 
to  save  you  money  on  this  important  item  of  power. 

By  eliminating  all  bevel  gears  and  pinions,  the  Kennedy 
Crusher  can  be  run  at  a  higher  number  of  eccentric  turns 
per  minute.  This  increases  the  number  of  crushing  blows 


Send  for  Bulletin  #35  todayl 
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SPLASH 

PROOF 

NO  CUMBER¬ 
SOME  HOOD 

MINIMUM 

WEIGHT 

SIMPLE 

SUSPENSION 

LOW  OPERAT¬ 
ING  COSTS 


By  using  a  splash-proof  motor  it  is  possible 
to  eliminate  the  cumbersome  hood  previ¬ 
ously  required.  The  fabricated  steel  frame, 
with  vertical  guides,  provides  a  unit  of 
minimum  weight  without  sacrificing 
strength.  Capacity  range  is  50-4000  gallons 
per  minute.  Head  range  is  100-1000  feet. 

FILL  OUT  AND  MAIL 

BYRON  JACKSON  CO.. 

Dept.  219. 

P.  O.  Box  1307,  Arcade  Station, 

Los  Angeles,  Calif. 

Please  send  complete  information  on 
Vertical  Sinker  Pumps 


Name . 

Position.. 


Address. 


City . . . . State _ 


Established  1872 

BYRON  JACKSON  CO. 

Factories  at:  Berkeley  and  Los  Angeles,  Calif., 
Bethlehem,  Pennsylvania 

Sales  Offices  at:  New  York  •  Pittsburgh  •  Chicago 
Atlanta  •  Houston  •  Salt  Lake  City 


NEVADA 

Active  Development  at 
Owyhee  River  Copper 

Property  adioining  the  Rio  Tinto  is  re¬ 
ported  to  be  mining  a  good  grade  ol 
copper  ore — New  Cyanide  plant  of  North¬ 
umberland  Mining  Company  completed 

►  Three  shifts  of  miners  are  engaged  in 
development  work  on  property  of  the 
Owyhee  River  Copper  Company,  adjoin¬ 
ing  the  Rio  Tinto  mine  of  the  Moun¬ 
tain  City  Copper  Company  in  Elko 
County.  A  crosscut  tunnel  is  said  to 
have  opened  a  60-ft.  width  of  ore  sam¬ 
pling  up  to  3.8  per  cent  copper  and  ore 
at  another  point  was  reported  to  sample 
as  high  as  12  per  cent.  The  claims  were 
among  the  first  located  for  copper  in 
the  district  by  S.  Frank  Hunt,  discov¬ 
erer  of  the  Rio  Tinto  mine.  James 
Hooper  is  manager. 

►  A  newly  constructed  300-ton  cyanide 
mill  is  nearly  ready  to  treat  ore  on 
property  of  the  Northumberland  Min¬ 
ing  Company  on  the  Monitor  valley 
slope  of  the  Toquima  range  in  northern 
Nye  County.  The  low-grade  gold  ore- 
body  is  composed  of  a  mass  of  silicified, 
blocky  schist,  dipping  around  30  deg. 
with  the  slope  of  the  hill,  permitting 
open-cut  mining  by  power  shovel.  The 
mill  equipment  was  nearly  all  taken 
from  the  similar  plant  at  Weepah,  Es¬ 
meralda  County,  operated  with  marked 
success  by  the  Weepah-Nevada  Mining 
Company.  The  same  group,  composing 
the  new  Northumberland  Mining  Com¬ 
pany,  includes  Walter  Haggerty,  of 
Beverly  Hills;  and  Coleman  F.  Mad¬ 
den  and  Sam  H.  Harris,  of  New  York. 
J.  C.  Perkins,  manager,  maintains  an 
office  at  Tonopah. 

►  Reorganization  of  the  Ambassador 
Gold  Mines,  Ltd.,  with  a  large  area  of 
placer  ground  in  Lyon  County,  under 
the  new  Sec.  10,  formerly  77b,  of  the 
Federal  bankruptcy  act,  is  in  progress 
in  the  Federal  district  court  at  South 
Mend,  Ind.,  main  offices  of  the  com- 
l)any  being  at  Laporte,  Ind.  New  capi¬ 
tal  structure  is  involved,  with  an  ex¬ 
change  of  Class  A  shares  for  outstand¬ 
ing  bonds.  Some  personal  property  was 
•sold  by  order  of  the  court,  but  title  is 
retained  to  placer  deposits  covering  66 
claims,  together  with  a  240-acre  farm 
with  buildings  and  several  flowing  arte¬ 
sian  wells.  Frank  C.  Olive,  an  Indian¬ 
apolis  attorney,  has  been  in  Nevada  in 
connection  with  reorganization. 

►  A  new  orebody,  with  8-ft.  width  and 
indicated  to  be  of  high  mill  grade,  has 
been  opened  above  the  main  adit  of  the 
Mary  mine  of  the  Black  Mammoth  Con¬ 
solidated  Mining  Company  at  Silver 
Peak,  in  Esmeralda  County.  F.  A.  Voll- 
mar,  Jr.,  is  president.  Part  of  the  mine 
is  operated  under  lease,  with  a  300-ton 
flotation-cyanide  mill,  by  the  Prescott 
lease,  owned  by  E.  L.  Cord,  retired  motor 
and  airplane  manufacturer.  Arthur  N. 
Sweet  is  manager. 

►  A  contract  for  a  75-ton  all-slime 
countercurrent  cyanide  plant  for  the 
Summit  King  Mines,  Ltd.,  in  Fallon, 
has  been  awarded  to  the  Southwestern 


Engineering  Company,  Los  Angeles.  A 
3.8-mile  pipe  line  with  pumping  plant 
will  be  installed  to  furnish  water  for 
mill  operation  and  a  200-kw.  diesel- 
electric  plant. 

►  Bullion  receipts  for  the  first  half  of 
the  current  year  by  the  Dayton  Consol¬ 
idated  Mines  Company,  operating  mines 
and  a  150-ton  cyanide  custom  mill  near 
Silver  City,  Lyon  County,  were  $347,- 
725.99  from  21,931  tons  of  ore  that  in¬ 
cluded  8,371  tons  of  custom  ore  trucked 
from  points  as  far  as  200  miles  distant, 
the  remainder  being  from  the  Dayton 
mine  and  tjie  leased  Keystone  and  Jus¬ 
tice  mines.  Metal  recovery  was  approxi¬ 
mated  $16  per  ton,  and  net  operating 
profit  was  $18,300.47  before  deprecia¬ 
tion,  depletion,  and  Federal  taxes.  Den¬ 
ver  Equipment  Company  jigs  were  in¬ 
stalled  lately  in  the  cyanide  mill,  and 
the  company  has  leased  the  flotation 
mill  of  the  South  Comstock  Gold  Mines, 
Inc.,  to  treat  ore  of  the  Keystone  mine. 

►  In  the  Gregg  Basin  district,  in  east¬ 
ern  Clark  County,  the  Lake  Shore  Gold 
Mining  Company  has  completed  and  is 
operating  a  200-ton  cyanide  mill  on 
gold  ore  from  a  surface  bedded  deposit 
in  altered  granite.  The  ore  is  mined 
by  power  scraper  and  is  delivered  to 
the  mill  by  Caterpillar  carryall.  Diesel 
power  is  provided  for  the  mill.  E.  G. 
Frawley  is  in  charge  of  company  head¬ 
quarters  at  Las  Vegas,  Nev. 


IDAHO 


Operations  Resumed  at 
Star  Zinc  Mine 

Property  closed  since  Februory,  1938,  will 
reemploy  about  350  men — Miners  in  Coeur 
d'Alene  district  receive  wage  increase 

►  The  Star  zinc  mine,  owmed  jointly 
by  the  Hecla  and  Bunker  Hill  &  Sulli¬ 
van  companies,  resumed  operations  the 
week  of  Sept.  15  and  will  employ  up  to 
350  men  as  operations  increase.  It  is 
operated  from  the  2,000-ft.  level  of  the 
Hecla  shaft  through  a  two-mile  cross¬ 
cut.  The  mine  is  equipped  with  a  mod¬ 
ern  concentrating  mill  and  the  product 
will  be  treated  at  the  Sullivan  electro¬ 
lytic  zinc  plant  at  Kellogg,  which  has 
already  stepped  up  operations  to  a 
full-time  basis.  The  big  plant  has  been 
working  on  a  half-time  basis  the  past 
year. 

►  The  lead-silver  mining  companies  of 
the  Coeur  d’Alene  district  have  increased 
the  prevailing  wage  scale  50c.  per 
working  shift  following  increased  metal 
prices.  About  3,000  men  will  benefit  by 
the  increase  at  the  Morning,  Page,  Jack 
Waite,  Hecla,  and  Bunker  Hill.  Timber- 
men  will  receive  $6.75,  miners  .$6.25, 
and  muckers  $5.75. 

►  The  recently  incorporated  Mines  En¬ 
gineering  Corporation  has  elected  a 
board  of  directors  composed  of  James 
F.  McCarthy,  general  manager  of  the 
Hecla;  and  James  E.  Gyde,  Jr.,  both  of 
Wallace;  Stanly  A.  Easton,  president  of 
the  Bunker  Hill  &  Sullivan,  of  Kellogg; 
Thomas  R.  Jones,  president  of  the  Ward- 
ner  Weber  Bank,  and  Robert  C.  Moflitt, 
of  Seattle.  The  new  corporation  has  en- 
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tered  into  a  contract  with  the  Silver 
Summit  Mining  CJompany  to  complete 
an  additional  1,000  ft.  of  shaft  in  the 
Summit  property.  Sinking  will  be 
started  immediately  from  the  700-ft. 
level  under  the  direction  of  Harry  P. 
Pearson,  general  manager  of  the  Silver 
Summit.  Twenty  miners  are  employed 
in  the  shaft,  which  is  one  of  the  largest 
and  best  equipped  in  the  silver  belt,  a 
vertical  three-compartment  10x20.  Prog¬ 
ress  is  being  made  at  the  rate  of  5.3 
ft.  of  timbered  and  completed  shaft  per 
day. 

^  An  interesting  deposit  of  cobalt  is 
being  developed  by  the  Uncle  Sam  Min¬ 
ing  &  Milling  Company  in  central  Idaho, 
southwest  of  Salmon  City.  Ore  sam¬ 
ples  are  reported  to  assay  2  per  cent 
cobalt,  $28  in  gold  per  ton,  and  1.3 
to  11  per  cent  copper,  plus  some  nickel. 
The  cobalt  will  be  shipped  to  a  refinery 
at  either  BuflFalo  or  Cleveland. 

►  Quartz  Creek  Gold  Dredging  Company 
has  started  operations  near  Pierce  City, 
in  central  Idaho,  where  it  has  5,000,000 
cu.yd.  of  available  ground  for  dredging. 
The  dredge  will  handle  about  80,000  cu. 
yd.  a  month  with  fifteen  men  employed. 

►  Clayton  Silver  Mines,  in  Custer  Coun¬ 
ty  near  Clayton,  recently  shipped  two 
30-ton  cars  of  ore  which  netted  the  com¬ 
pany  $6,268.28.  In  the  first  six  months’ 
period  of  1939  the  company  produced 
704,522  tons  of  crude  ore  and  concen¬ 
trates,  which  netted  $60,796.04.  Produc¬ 
tion  was  divided  into  948,945  lb.  of  lead, 
63,535  oz.  of  silver,  9,528  lb.  of  copper, 
and  14  oz.  of  gold.  Milling  capacity 
will  be  increased  and  a  power  plant  in¬ 
stalled  if  ore  development  on  the  new 
shaft  level  comes  up  to  expectation. 
H.  B.  Kingsbury,  of  Wallace,  is  presi¬ 
dent. 

►  Gordon  Prentice,  of  Seattle,  has  pur¬ 
chased  the  Painter  Homestead  and  Sur¬ 
prise  group  of  mining  claims,  on  the 
Salmon  River  south  of  Dixie.  Work 
will  be  started  immediately  with  a  crew 
of  ten  men. 

►  Coeur  d’Alene  Mines  Corporation,  in 
the  silver  belt  east  of  the  Sunshine, 
struck  a  vein  of  high-grade  silver  ore 
on  the  2,400-ft.  level  on  Sept.  20  which 
promises  to  be  the  most  important  sil¬ 
ver  discovery  in  the  district  since  the 
opening  of  the  deep  Sunshine  orebodies. 
Tlie  vein  had  widened  to  6  ft.  with  as¬ 
says  showing  164  oz.  of  silver  and  7 
per  cent  copper  to  the  ton.  During  the 
past  several  months  the  mine  has  been 
producing  60  tons  of  ore  per  day. 

►  The  Moe  mining  property,  west  of 
Mullan,  has  resumed  development  work, 
manager  Harry  P.  Pearson,  Wallace, 
reports.  Former  work  opened  a  large 
siderite  vein  carrying  silver-copper 
values. 

►  An  important  discovery  of  gold  ore 
in  the  old  King  mine,  near  Silver  City, 
has  been  made  by  Carl  Haacki  and 
Harvey  and  Tom  Curtis,  all  of  Mullan. 
A  vein  was  opened  in  the  old  tunnel 
which  assays  about  $65  per  ton  in  gold. 

►  The  Viking  Dredging  Company,  of 
Chico,  Calif.,  recently  placed  a  drill  on 
the  North  Fork  near  Gibbonsville,  to 
test  ground  for  dredging.  Lewis  Ralph, 
of  Weaverville,  Calif.,  is  managing  the 
work. 
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Open  that  “bottle-neck 
Behind  Your  Mechanical  Loader 

#  Why  not  realize  the  most  possible  advantages  from 
use  of  mechanical  mine  car  loaders?  Here  is  equip¬ 
ment  which  will — 


6. 


Make  it  possible  to  haul  2  or  10  cars  in  a  trip  instead  of 
one  car  when  serving  the  loading  machine. 

Save  power  cost  of  moving  cars  from  loaders. 

Save  time  of  loading  machine  crew. 

Spot  an  empty  in  one-half  minute  from  time  previous 
car  is  loaded. 

Require  few  minutes  to  install  or  remove  from  track. 
Reipiire  no  change  in  rail  or  track  construction. 


The  Canton  Mine  Car  Transfer  is  now  in  successful 
service  on  tunnel  jobs  at  various  points  in  the  United 
States.  It  can  be  built  to  fit  your  conditions  of  service. 

For  further  information  please  fill  in  coupon  below, 
giving  your  specifications  and  conditions. 

AMERICAN  MINE  DOOR  COMPANY 


2055  DUEBER  AVENUE 


CANTON,  OHIO,  U.S.A. 


1, 


and 


PAYS  for 
ITSELF 
and  saves 
other 
Equipment 
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High  Intensify 


MAGNETIC 

SEPARATORS 


Drilling  in  the  Oronogo  Circle  mine,  where  production  of  zinc 
ore  come  from  open-pit  operations.  Broken  ore  is  hauled  hy 
trucks  to  the  American  mill  near  hy 


►  The  fruits  of  several  years  of  low 
prices  are  becoming  apparent  in  the 
Tri-State  district,  for  with  a  persistent 
and  growing  demand  production  is  slow 
to  respond.  Practically  no  new  ore 
reserves  have  been  developed  since  1929 
and  the  know'n  reserves  are  rather  lim¬ 
ited.  Some  low-grade  reserves  can  be 
mined  under  the  present  prices,  but  it 
will  take  several  weeks  or  months  to 
bring  them  into  production.  Several 
major  companies  are  considering  recon¬ 
ditioning  mills  which  suspended  opera¬ 
tions  in  late  1938  or  earlier,  but  plans 
are  not  definite  as  yet. 

►  Operations  were  resumed  Sept.  15  at 
the  New  York  tailings  re-treatment  mill 
of  the  Cortez-King  Brand  Mines  Com¬ 
pany  in  the  southeast  part  of  Picher, 
Okla.  Tailings  from  the  Craig  land 
one-quarter  mile  to  the  south  will  be 
re-treated.  Approximately  25  men  will 
he  employed  according  to  Dewey  Sims, 
superintendent. 

►  The  E'agle-Picher  Mining  &  Smelting 
Company  is  carrying  forward  plans  for 
reopening  several  of  its  mines,  among 
them  being  Bird  Dog  Nos.  14  and  32, 
John  Beaver  No.  1,  and  two  shafts  on 
the  Southside.  Ore  from  these  mines 
will  be  treated  over  the  Central  and 
Bird  Dog  mills  of  the  company.  About 
150  men  will  be  employed. 

►  The  St.  Louis  Smelting  &  Refining 
Company  started  a  program  of  develop¬ 
ment  work  at  its  mines  in  the  Waco 
camp  several  weeks  ago,  but  with  the 
sudden  upsurge  in  concentrate  prices 
this  program  is  being  rushed  so  that 
sufficient  ore  can  be  developed  to  start 
up  the  new  50-ton  per  hour  concentra¬ 
tor,  which  was  completed  early  in  1938 
but  never  placed  in  operation.  H.  H. 
Utley  is  district  superintendent. 

►  Davis-Big  Chief  Mining  Company  is 
reopening  several  mines  on  leases  from 
the  Eagle-Picher  Mining  &  Smelting 
Company.  All  ore  from  these  mines 
will  go  to  the  Central  mill  of  the  latter 
company.  C.  E.  Niday,  superintendent, 
reports  about  40  men  will  be  employed. 

►  Federal  Mining  &  Smelting  Company 


Difficult  Magnetic 
Separation,  Purification 
or  Concentration 
Problems 


TRI-STATE 


Several  Zinc  Mines 
Being  Reopened 

Price  of  zinc  concentrate,  which  advanced 
from  $31.50  to  $44  per  ton.  brings  higher 
wages  for  miners — Increased  ore  produc¬ 
tion  may  be  slow,  due  to  mine  rehabilita¬ 
tion 

►  The  recent  upturn  of  zinc  concentrate 
prices  from  $31.50  to  $44  per  ton,  due 
to  the  war  in  Europe,  has  brought  with 
it  an  increase  in  miners’  wages  of  from 
75c.  to  $1  per  eight-hour  shift.  The 
dicerence  in  wage  increase  is  caused  by 
the  fact  that  in  one  case  every  $2.50 
change  in  concentrate  prices  causes  a 
corresponding  25  cent  increase  in  wages, 
whereas  in  the  other  the  wages  are 
changed  50c.  for  everj'  $5  concentrate 
price  change.  When  concentrate  prices 
dropj)ed  below  $30  in  the  fall  of  1937 
the  com])anies  on  ‘the  $2. .50  schedule 
maintained  their  .$32.50  base  wage  and 
the  other  com7)anies  maintained  the  $30 
base  wage,  to  which  they  had  dropped 
when  concentrates  dropped  below  $35.00. 

►  Due  to  the  recent  increase  in  zinc  con¬ 
centrate  prices,  wages  of  mine  em¬ 
ployees  have  been  raised  $1  per  shift. 
Machine  men  (miners)  now  receive 
.$5.05  per  shift  and  unskilled  under¬ 
ground  laborers  $4..30  per  shift.  One 
major  company  has  increased  operating 
time  to  six  shifts  per  week  in  the  mines, 
paying  the  men  time  and  one-half  for 
all  time  over  44  hours.  Approximately 
1,000  new  men  will  be  employed  in  the 
district  by  the  middle  of  October,  due 
to  the  increased  demand  for  concen¬ 
trates. 

►  Kansas  Explorations,  Tnc.,  a  subsidiary 
of  St.  Joseph  Lead  Company,  will  re¬ 
sume  operations  at  their  Ritz  mill  west 
of  Cardin,  Okla.,  and  Jarrett  mill  north 
of  Picher,  Okla.,  early  in  October.  Ross 
Blake  is  district  manager  for  the  com¬ 
pany. 


Use  our  complete  laboratory  fa¬ 
cilities  for  magnetic  separation 
tests  and  possible  applications. 
Send  us  25  to  50  lbs.  of  your 
moteriol  prepaid  and  we  will 
be  glad  to  treat  them  no  charge. 
Separated  products  will  be  re¬ 
turned  for  inspection  and  anal¬ 
ysis  with  our  recommendations 
on  equipment  to  duplicate  the 
results  at  the  desired  commer¬ 
cial  capacity. 

Stearns  engineers  are  well  qual¬ 
ified  to  advise  you  with  many 
years  of  experience  in  magnetic 
separation.  We  design  ond  man¬ 
ufacture  all  types  of  magnetic 
separators  and  magnetic  power 
transmission  control  devices. 


This 

Catalog 

On 

Type  "K" 
Separator 
Units 


STEARNS 
MAGNETIC 
MFC.  GO. 


FORMERLY  MAGNETIC  MFC.  CO. 

624  S.  28th  St.,  Milwaukee,  Wis. 
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will  resume  operations  at  its  Jarrett 
mill  west  of  Treeee,  Kan.,  soon  after 
the  first  of  October,  according  to  L.  G. 
Johnson,  district  manager. 

►  Eagle-Picher  Mining  &  Smelting  Com¬ 
pany  is  repairing  two  shafts  on  the 
Grace  Walker  mine,  south  of  Picher, 
and  one  shaft  on  the  Benny  mine,  south 
of  Cardin,  Okla.,  preparatory  to  resum¬ 
ing  mining  operations  early  in  October. 
The  Wingfield  shaft  south  of  Oronogo, 
Mo.,  is  also  being  reopened.  Ore  from 
the  last-named  shaft  will  be  treated  at 
the  American  mill  of  the  company  north 
of  Oronogo;  and  ore  from  the  other 
shafts  will  be  treated  at  the  Central 
mill  near  Commerce,  Okla. 

^Iron  Mountain  Lead  &  Zinc  Company 
is  carrying  on  development  work  at  its 
Empire  mine,  north  of  Hockerville,  in 
Kansas,  and  will  resume  operations  at 
the  mill  if  sufficient  ore  is  developed. 
George  B.  Cox,  of  Joplin,  is  president 
of  the  company. 


Head  oi  St.  Joseph  Lead 
Speaks  To  Miners 

^At  a  “family  party”  of  the  employees 
of  the  St.  Joseph  Lead  Company,  at 
Bonne  Terre,  Mo.,  Sept.  16,  Clinton  H. 
Crane,  president,  analyzed  the  present 
situation  in  lead  and  again  emphasized 
that  a  famine  in  lead  in  this  country  is 
not  likely  to  occur.  In  Mr.  Crane’s  opin¬ 
ion,  war  uses  of  lead  are  less  than  the 
peace  uses.  His  views  on  lead  are  sum¬ 
marized  as  follows: 

“In  1914,  the  United  States  produced  oiie- 
balf  the  lead  that  was  produced  in  the 
world — we  produced  530,000  tons  and  the 
total  world  output  was  1,100,000  tons,  in 
round  figures.  In  1938,  United  States  pro¬ 
duction  was  385,000  tons  and  the  total 
for  the  world  was  1,700,000  tons.  That 
means  that  in  1938  the  United  States  pro¬ 
duced  one-fourth  of  the  world’s  total.  In 
1914,  the  British  Empire,  including  Canada, 
Australia,  and  Burma,  produced  140,000 
tons.  Last  year,  they  produced  600,000 
tons.  Mexico  produced  100,000  tons  in 
1914  and  last  year  300,000  tons.  I  do  not 
believe  that  the  British  Empire  can  use 
anything  like  600,000  tons  of  lend  a 
year. 

“At  present  all  markets  are  upset.  The 
first  thing  the  British  did  was  to  com¬ 
mandeer  all  Empire  lead  at  a  fixed  price 
of  £17  3s.  per  long  ton,  which  is  about  3c. 
per  pound  at  the  present  rate  of  exchange. 

“A  great  deal  of  Mexican  lead  can  come 
into  this  country  under  certain  conditions 
paying  l%c.  per  pound  duty  on  lead  in 
ore  (the  pig  lead  duty  is  2»^c.)  and  net 
them  more  than  they  can  probably  get 
abroad. 

“So  I  don't  think  any  of  us  here  have 
any  reason  to  expect  a  famine  in  lead.  I 
think  5%c.  is  a  fair  price  under  present 
conditions,  although  in  war  times,  you 
can’t  look  too  far  ahead.  We  here  should 
be  happy  to  run  at  our  present  full-time 
production  of  five  days  a  week,  which  is. 
under  the  present  law,  full  time,  and  be 
abte  to  sell  that  production  at  5%c.  The 
Company’s  policy  as  regards  stocks  has 
been  not  to  sell  stocks  except  when  the 
district  is  running  full  time.  Stocks  are 
built  up  in  slack  times  for  the  sake  of 
kee^ng  the  district  running. 

“During  the  last  two  weeks,  we  have 
gone  into  these  stocks  to  the  extent  of 
15,000  tons  more  than  we  were  producing, 
but  I  feel  that  is  a  temporary  situation. 
runaway  market  would  hurt  all  of  us. 
There  is  nothing  to  a  high  price  for  a  few 
days — it  is  no  Iftneflt  to  this  district  as  it 
would  prevent  the  normal  uses  of  our 
lead  in  paint,  cables,  and  other  products. 
We  must  see  to  it  that  our  customers  can 
continue  to  operate  on  a  satisfactory  basis. 
A  very  much  higher  price  for  pig  lead 
means  a  further  displacement  for  uses  of 
lead. 

“When  lead  went  to  5c.,  production  in 
the  United  States  Increased  about  6.000 
tons  a  month ;  from  about  32,000  tons  to 
about  38.000  tons.  Five  and  one-half  cents 
will  probably  increase  it  even  more,  but 
below  five  cents  there  are  many  producers 


Left:  Note  the  simplicilv  of 
construction  and  the  con¬ 
servation  of  car  capacity. 
Right:  The  self-centering 
mechanism  is  completely 
self-contained.  No  man¬ 
ual  assistance  or  prior 
alignment  is  required. 


0-B  AUTOMATIC  COUPLERS 

fit  a  paice  CfLft 


And  we  mean  that!  The  advantages  of  automatic 
mine  car  coupling — faster  loading  and  dumping — 
faster  haulage — increased  safety — lowered  car, 
motor  maintenance  and  repair  costs — are  yours  at 
an  economically  reasonable  cost  with  the  improved 
O-B  Automatic  Mine  Car  Coupler.  Let  us  explain: 

FIRST,  we've  provided  self-contained  self-center¬ 
ing,  thereby  eliminating  the  cost  of  centering  sling 
construction. 


SECOND  the  new  O-B  Coupler  is  rubber-cushioned! 


Impact  blows  of  50,000 
lbs.  are  easily  accommo¬ 
dated.  Eliminates  costly 
draft  spring  construction. 

THIRD,  a  simple  steel 
form  provides  anchorage 
on  the  car  body  at  a 
fraction  of  the  former  cost! 

FOURTH,  the  new  O-B 
Coupler  conserves  car 
capacity 


A  typical  installation  of  the 
new  O-B  rubber-mounted 
automatic  coupler 

ZIIS-AM 


BRASS 

OHIO  •  U-S-A 


Canadian  Ohio  Brass  Company,  Ltd.  •  Niagara  Falls,  Ont.,  Canada 
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who  cun  not  make  nny  money.  Of  course 
there  are  no  mines  in  this  (toiintry  flint 
can  make  any  money  at  oc.  ami  lay  aside 
necessary  reserves  for  continued  o|)erations. 
You  ail  rcaiiste  tiiat  no  mine  is  everlasi ill};. 
.St.  .loe  is  doiiiK  what  it  is  doiii};  today 
hecaiise.  from  time  to  time,  it  iias  lioimhl 
otlier  propi'rties  and  other  ore  reserves. 
In  order  to  continue  to  operate  success¬ 
fully.  tills  must  be  the  policy  of  any  niiniii}; 
company. 

“I  am  willing  to  look  forward  into  the 
winter,  but  beyond  that  1  don’t  think  any 
body  can  predict  what  will  happen.  I  con¬ 
fidently  expect  to  see  a  falling  off  in  thi* 
demand  for  our  product.  The  trade  situa 
tion  will  adjust  itself  and  consumers  will 
cease  to  feel  that  they  can't  get  lead.  Of 
course,  this  depimds  on  whether  there  is  a 
real  improvement  in  business  in  tbe  I’nited 
States." 


SttPPLEWHTWe 

MMY  trollex.  SX 
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Small  Manganese  and  Zinc 
Mines  Again  Active 


Stimulated  by  higher  prices  and  greater 
demand,  many  minor  producers  of  these 
metals  in  the  State  begin  rehabilitating 
properties 

►  The  higher  prices  for  zinc  and  lead 
that  came  with  the  outbreak  of  the 
European  war  have  put  new  life  into 
the  north  Arkansas  zinc  and  lead  field. 
Small  operators  have  started  pick-and- 
shovel  work  on  lead  and  zinc  deposits 
and  larger  operators  are  rehuhilitating 
mines  and  mills. 

►  J.  C.  Shepherd,  the  biggest  producer  in 
the  field  during  the  last  VVorld  War 
period,  who  has  been  in  Chihuahua, 
Mexico,  since  1919,  returned  lo  the 
north  Arkansas  field  in  July,  and  is 
operating  on  a  1,300-acre  tract  owned 
hy  the  American  Zinc,  Lead  &  Smelt¬ 
ing  Coitipany.  The  jiroperty  is  in  New¬ 
ton  County,  Ark.,  and  the  shipping 
point  will  be  St.  Joe,  Ark.,  on  the  M. 
and  A.  Railroad.  The  mines  on  this 
tract  are  the  Bald  Hill  and  Old  Con¬ 
federate.  Both  properties  have  been 
mined  during  intervals  of  high  ore 
|trices  since  the  Civil  War.  At  present 
Mr.  Shepherd’s  operations  are  confined 
to  the  Bald  Hill.  Two  shafts  are  on 
the  property,  one  40  ft.  deep,  the  other 
70  ft.  deep.  The  100  ton  mill  on  the 
property  was  placed  in  operatioti  I'arly 
in  October. 

^Though  tliere  has  been  no  material 
advance  in  the  jirice  of  manganese  ore 
in  the  Batesville-Cushman  (Arkansas) 
field,  the  demand  has  improved  and  the 
production  will  gradually  increase. 
.\bout  sixty  small  oxide  and  carbonate 
deposits  are  being  exploited  on  leased 
ground  by  from  two  to  four  men  with 
picks  and  shovels.  No  modern  mining 
machinery  is  being  used  at  this  time. 
Fine  ore  is  cleaned  on  hand  jigs  and 


IRON  COUNTRY 


High  Steel  Production 
Boosts  Iron  Ore  Output 

Shipments  to  Lake  Erie  ports  shorply  in¬ 
creased,  and  a  total  of  42,000,000  tons  is 
expected  during  season 

►  Preliminary  estimates  of  shipments 
from  the  Lake  Superior  di.strict  indi¬ 
cate  that  about  42,000,000  tons  will 
lie  shipped  during  the  1939  season.  On 
Sept.  1  over  22,000,000  tons  had  been 
shipped  from  the  various  ore  docks,  and 
the  estimate  for  September  and  October 
is  8,000,000  tons  ]>er  month  and  about 
4.000,000  tons  for  November — making  a 
total  of  42,000,000.  Steel  production  is 
increasing,  and  mining  companies  have 
received  increased  schedules  for  iron- 
ore  output.  The  Mahoning  mine,  at  Rib¬ 
bing,  Minn.,  had  a  schedule  of  1,000,000 
tons  until  late  in  August,  when  this  was 
increased  to  2,000,000,  and  several  other 
smaller  additions  have  been  added  on 
to  all  the  various  companies  in  the  min¬ 
ing  field. 

►  Consumption  of  iron  ore  during 
August  totaled  3,775,132  tons.  The 
stocks  on  hand  at  Lake  Erie  ports  total 
32,714,372  tons. 


GIVES  YOU  JEFFREY 
EFFICIENCY  AND 
ECONOMY  IN  A 

SMALL,  COMPACT  PACKAGE 


•  Typical  of  the  ability  of  Jeffrey 
locomotives  to  meet  every  haulage 
and  gathering  requirement  in  coal 
and  metal  mines,  this  small  H/2'fon 
Trammer  locomotive  will  keep  tram¬ 
ming  expense  down  to  a  minimum. 
Power  is  ample  for  quick  handling  of 
cars  .  .  .  motor  and  electrical  parts 
are  protected  against  splashing  and 
dripping  water.  26"  wheel  base  to 
take  sharp  curves  and  to  enter  the 
smallest  cages,  gauge  down  to  18" 
and  small  overall  dimensions.  Trolley 
and  storage  battery  types.  Write 
for  literature. 


Greater  demand  for  iron  ore  has  increased  activities  in  the  large 
Hull-Rust  pit  of  the  Oliver  Iron  Mining  Company,  Ribbing, 

Minn. 
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email  log  washers,  powered  with  small 
gasoline  engines.  Most  of  the  produc¬ 
tion  is  oxide  ore  running  from  35  per 
cent  Mn  up.  It  occurs  in  pockets  in 
clay  formation  and  is  easier  mined  than 
the  carbonate,  which  is  hard  ore  and 
lies  in  well-defined  blanket  veins.  The 
oxide-ore  production  is  coming  from 
shafts  and  drifts  at  various  depths  from 
the  surface. 

Reed  Denison,  with  Walter  H.  Deni¬ 
son  Manganese  Company,  Cushman, 
Ark.,  Inc.,  which  handles  most  of  the 
ore  in  the  field,  states  that  the  field 
will  produce  approximately  6,000  tons 
of  high-grade  ore  this  year.  This  ore 
runs  from  35  per  cent.  up.  If  a  luofit- 
able  market  could  be  found  for  the 
lower  grades,  say  frcun  25  per  cent  up, 
production  could  in  a  few  months  be 
stepped  up  to  100,000  tons  a  year,  in¬ 
cluding  both  high  and  low  grades. 

►  The  Arkansas  Smelting  Company  will 
have  two  furnaces,  with  two  blocks  each, 
in  operation  at  its  Van  Buren  smelter 
by  Oct.  1,  according  to  Roy  Madden. 
Aliout  165  men  will  be  recnifdoycd. 


North  Carolina 

►  The  old  Elk  Knob  copper  mine  is  be¬ 
ing  reopened  in  Watauga  County  by  the 
Carolina  Copper  Cor])oration.  one  of 
the  few  mining  companies  financed 
largely  with  North  Carolina  capital, 
according  to  an  announcement  made  re¬ 
cently  by  State  Geologist  H.  J.  Bryson 
of  the  Department  of  Con.servation  and 
Development.  The  vein  of  copper  ore, 
known  as  the  Elk  Knob  vein,  is  located 
about  15  miles  northwest  of  Boone,  in 
Watauga  County,  and  was  actively 
worked  until  about  1900.  The  new  cor¬ 
poration.  of  which  John  L.  Crist,  of 
Charlotte,  is  president  and  Leland  G. 
Atkins,  also  of  Charlotte,  is  secretary, 
plans  to  build  a  iTiill  at  the  mine  just 
as  soon  as  it  has  finished  some  core 
drilling  now  in  progress. 


MICHIGAN 

Reclamation  Plant  at 


(Mo&tSVS.  ADVANTAGES 


that  will  make  you  money 

^Close  circuit  without  auxiliary  elevators 

^Sand  raking  capacity  for  any  circulating  load 
4”  in  12''  slope  without  back -slip  or  surge 

■^No  stalls  on  overload;  no  unloading  to  start 

^More  overflow  for  width;  big  gain  in  floor  space 

^Either — extremely  fine  or  cocurse  overflows— 
or  extremely  high  densities 

^Substantial  power  saving  per  ton  handled 


Freda  Begins  Operations 

Copper  tailings  in  Lake  Superior  being 
recovered — Famous  conglomerate  lode  is 
mined  out 

►  Copper  Range  production  showed  an 
increase  in  August,  being  in  excess  of 
1,500,000  lb.  Work  has  been  resumed 
at  the  reclamation  plant  of  the  com¬ 
pany  at  Freda,  where  copper  from 
waste  sands  dumped  into  Lake  Supe¬ 
rior  is  being  recovered.  The  sand  is 
removed  by  the  company’s  owu  hydrau¬ 
lic  dredge.  Copper  Range  wages  recent¬ 
ly  were  increased  under  the  sliding  scale 
bused  oil  the  price  of  copper. 

►  The  famed  conglomerate  lode  of  the 
Calumet  &  Hecla  Consolidated  Copper 
Company  is  at  an  end — mined  out. 
Opened  in  1865,  the  conglomerate,  was 
one  of  the  oldest  mines  in  the  United 
States.  The  be<l  was  the  richest  in  the 


#  We  also  manufacture:  Lowden  Dryers;  Skinner  Multiple 
Hearth  Roasters;  Ball,  Rod  and  Tube  Mills;  Diaphragm 
Pumps;  Smelting  Equipment,  Crushers  and  Rolls. 


Main  Office: 
DENVER,  COLO. 

Send  for 

Bulletin  24-H 


Canadian  Locomotive  Co.,  Ltd.,  Kingston,  Ontario,  Can. 
Vancouver  Iron  Works,  Ltd.,  Vancouver,  B.  C  ,  Can. 
Marsman  Trading  Corp.,  Manila,  P.  L 
Head,  Wrightson-&  Co.,  (So.  Africa)  Ltd.  Johannesburg 
Head,  Wrightson  &  Co-,  Ltd.,  Stockton  on  Tees,  Eng. 
The  Clyde  Engineering  Co.,  Ltd.,  Granville,  N.  S.  W. 
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with  Smooth-On  No.  1 


7'he  Germania  mine,  of  the  General  Electric  Company,  in  Well- 
pinit,  Wash.,  is  htdldozing  tungsten  tailings  into  trucks  for 
re-treatment  in  its  mill 


MEXICO 


world  ill  native  copper  content.  Copper 
occurred  as  filling  matter  between  the 
pebbles  in  irregular  branching  masses 
and  partly  as  fine  scales  impregnating 
the  pebbles  and  the  sand  filling  between 
them.  The  formation  was  a  clearly  de¬ 
fined  reef,  once  the  bed  of  a  sea.  Bil¬ 
lions  of  pounds  of  copper  have  been 
mined  from  the  conglomerate  and  the 
company  has  paid  a  total  of  $188,241,- 
313  in  dividends  to  shareholders.  Al¬ 
though  the  company  has  other  mines, 
the  great  bulk  of  the  profit  came  from 
the  rich  returns  from  the  conglomerate 
shafts. 

►  E.vhaustion  of  the  conglomerate  leaves 
Calumet  &  Hecla  with  one  operating 
mine,  Ahmeek.  In  addition,  it  is  still 
reclaiming  copper  from  waste  conglom¬ 
erate  tailings.  It  is  estimated  that  it 
has  four  more  years  of  oj)erations  on 
the  sands  at  Lake  Linden  and  about  two 
years  at  the  Tamarack  plant.  Calumet 
&  Hecla  has  other  lodes  than  the  con¬ 
glomerate,  mainly  the  Kearsarge  and 
Osceola.  All  of  the  shafts  on  these 
veins,  with  exception  of  those  of  Ah- 
ineek,  are  idle.  A  considerably  higher 
price  for  copper  is  essential  to  make 
operation  profitable.  Exploratory  work 
in  search  of  new  copper  deposits  is  be¬ 
ing  done  in  Ontonagon  and  Keweenaw 
counties  on  optioned  lands. 

►  Production  of  the  Isle  Royale  Copper 
Company  in  July  was  657,000  lb.  of 
copper,  the  cost  of  which,  sold  and  de¬ 
livered,  was  9.73c.  per  pound.  August 
production  was  802,000  lb.,  costing,  sold 
and  delivered,  8.92c.  per  pound.  On 
Sept.  1  no  September  copper  had  been 
sold  and  Isle  Royale  was  in  position  to 
realize  the  full  benefit  of  a  further  ad¬ 
vance  in  copper  prices. 

►  Mines  in  upper  Michigan  have  in¬ 
creased  their  production  schedules.  The 
Inland  Steel  Company  has  stepped  up 
operations  at  its  Morris  mine  from  a 
four-day  week  basis  to  five  days.  Five 
mines  of  the  Cleveland-Cliffs  Iron  Com¬ 
pany  increased  their  operations  from 
three  to  five  days  a  week. 


Mining  Industry  Prepares 
lor  Greater  Output 

Peso  gains  strength  as  the  outlook  im¬ 
proves  for  Mexicon  mines  because  of  the 
European  war — ^Labor  difficulties  pre¬ 
vented  in  some  districts 

►  War  fulfilled  the  expectation  that  it 
would  stimulate  Mexican  mining.  But 
though  exports  of  mining  products,  par¬ 
ticularly  the  industrials,  shot  up  since 
Sept.  3,  complaint  is  heard  that  the  re¬ 
turn  on  these  sales  abroad  is  not  as 
great  as  was  anticipated  because  of  the 
strengthening  of  the  peso  against  the 
dollar,  a  comeback  that  dropped  the 
value  of  the  American  monetary  unit  in 
Mexico  from  the  round  six  to  one  that 
obtained  from  late  in  June,  to  about 
5.35,  and  the  sharp  slump  in  the  value 
of  the  pound.  Lower  rates  for  dollars 
and  sterling  particularly  cut  the  yield 
from  exports  of  lead  and  zinc.  Mining 
has,  however,  picked  up  considerably. 
It  is  estimated  that  some  properties 
that  were  shut  down  because  of  unprofit¬ 
able  operation  will  soon  resume  work. 
Chihuahua  and  Durango  are  expected 
to  benefit  especially  from  this  improve¬ 
ment.  Keeping  mining  going  smoothly 
is  obviously  the  desire  of  the  Mexican 
Government,  for  the  labor  authorities 
have  prevented  several  strikes  and  other 
labor  difficulties  have  been  patched  up. 

►  Full  support  of  workers  of  American 
Smelting  &  Refining  Company  and  Cia. 
Minera  de  Pefloles  in  their  demands 
for  new  labor  contracts  has  been  assured 
the  national  miners  union  by  the  Alli¬ 
ance  of  Employees  and  Workmen  of  the 
Mexico  Tramways  Company,  Ltd.,  a 
Canadian  firm  that  conducts  street-car 
service  in  the  Federal  District. 

►  Cia.  Minera  de  Real  del  Monte  y  Pa- 
chuca,  S.A.,  has  turned  its  Barron  mine, 
Pachuca,  Hidalgo,  over  to  the  Dos  Car¬ 
los  mining  cooperative  to  work  on  a 
royalty  basis  for  an  indefinite  period. 


Crack  and  piece  broken 
out  of  engine  bate  oil 
reservoir.  Repaired  with 
Smooth-On  No.  I  be¬ 
tween  two  plates 


SMOOTIHIN 

CEMENTS 


Get  Smooth-On  No. 
1  in  1  or  5-lb.  can 
or  25  or  100-lb.  keg 
from  your  dealer  or 
from  us. 


SMOOTH-ON  MFC.  CO..  Dept.  13,  570 
Commiinipaw  Ave.,  Jersejr  Citjr,  N.  J. 
Plea«e  send  SMOOTH-ON  HANDBOOK, 


Name 


Addreti 
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uPRE’S  THE 
answer  ^ 


►  Unsettled  conditions  in  Mexican  min¬ 
ing  due  to  the  war  make  it  impossible 
now  to  continue  conversations  intended 
to  bring  about  new  labor  contracts,  em¬ 
ployees  of  the  Asarco  unit  at  Charcas, 
San  Luis  Potosi,  were  informed  by  H. 
Willey,  unit  manager.  This  stand  is 
expected  to  be  followed  by  other  min¬ 
ing  companies. 

►  President  Lazaro  Cardenas  has  or¬ 
dered  troops  to  protect  members  of  the 
cooperative  society,  known  as  Section  4 
of  the  national  miners  union,  who  com¬ 
plained  to  him  that  they  are  victimized 
by  raids  of  ore  thieves  at  properties  they 
are  working  near  Guanajuato  City.  This 
society,  which  has  1,054  members, 
threatened  a  strike  that  would  have 
affected  all  mines  in  Guanajuato  had 
their  appeal  been  denied. 

►  The  San  Pedro  Gilmeonene  mine,  two 
miles  from  Guanajuato  City,  which  was 
abandoned  twenty  years  ago,  is  being 
conditioned  for  work  by  the  firm  of  De 
Votie  &  Lujan,  which  owns  the  Bank  of 
Guanajuato.  This  operation  is  employ¬ 
ing  300  men. 

►  Four,  instead  of  three,  metal-treat¬ 
ment  plants  for  prospectors  and  other 
small-scale  miners  are  being  established 
in  Sonora  by  the  national  commission 
for  stimulation  of  the  mining  industry. 
The  plants  are  to  be  at  Nacozari  (100 
tons).  Altar  (50  tons).  Alamos  (50). 
and  La  Colorada  (50).  The  last-named 
plant  is  for  free-lance  miners  working 
tracts  that  American  and  British  com¬ 
panies  abandoned  in  1916.  The  com¬ 
mission  is  also  arranging  the  establish¬ 
ment  of  two  plants  in  Guanajuato  for 
small-scale  miners,  at  Mineral  de  la 
Luz  and  Mineral  de  Cedro.  Efforts  are 
being  made  to  have  all  six  plants  in 
operation  by  the  end  of  fall. 

►  By  inducing  the  workers  to  accept 
arbitration  of  their  demands  for  a  new 
contract  that  provides  various  economic 
benefits,  including  a  general  daily  salary 
increase  of  60  centavos  (some  11c.),  the 
federal  labor  department  announced 
that  it  prevented  a  strike  set  for  Sept. 
15  at  Asarco’s  Charcas  unit,  San  Luis 
Potosi. 


Ordering  Its  22nd  G-E  Trammer 
A  BRAZILIAN  OPERATOR 
Specdied"Sl^KU.  BUT  POWERFUL" 


pe  trammer 
gt  our  Erie 
the  St.  John 


Four-ton,  cod-t) 

on  the  test  trod 
Works.  Bv'h 
del  Rey  Mining 


SPECIAL  efforts  have  been  made 
to  obtain  the  maximum  draw¬ 
bar  pull  from  these  two  new  mine  locomotives  for  this 
operator,  one  of  South  America’s  largest  metal  producers. 

Large-capacity  motors  are  used.  The  drum-type  controller, 
with  line  breaker,  provides  smooth  starting  and  ample 
protection.  The  axles  are  connected  by  a  chain-and-sprocket 
arrangement.  So  equipped,  slipping  of  either  pair  of 
wheels  is  prevented  and  greater  drawbar  pull  is  made 
available. 

Since  1915,  this  company  has  specified  G-E  trammers.  Its 
latest  order  for  two  is  its  eleventh  repeat  order. 

In  addition  to  trammers 
like  these,  we  build  at 
our  Erie  Works  storage- 
battery  and  troUey-type 
locomotives  in  any  size 
and  embodying,  when 
desired,  special  features 
to  meet  unusual  condi¬ 
tions.  One  of  our  repre¬ 
sentatives  wdll  be  glad  to 
tell  you  more  about 
the m.  Contact  him 
through  the  nearest  G-E 
office.  Gieneral  Electric, 
Schenectady,  New  York. 


►  Work  difficulties  involving  the  Neg. 
Minera  La  Consolidada,  S.A.,  and  the 
national  miners  union  were  smoothed 
over  when  the  federal  labor  department 
induced  both  sides  to  hold  conferences 
with  a  view  to  ending  their  differences, 
which  include  demands  for  higher  wages. 

►  President  Cardenas  has  ordered  an 
investigation  of  complaints  of  Federal 
government-sponsored  mining  coopera¬ 
tive  societies  in  the  Palau  district,  Coa- 
huila,  that  professional  politicians  and 
labor  leaders,  alleged  to  be  tools  of  Jap¬ 
anese  interests,  are  obstructing  the 
proper  functioning  of  these  organiza¬ 
tions.  It  is  charged  that  very  little  of 
the  4,000,000  pesos  (about  $800,000) 
the  government  provided  to  get  these 
societies  going  has  been  employed  for 
that  purpose.  The  complaint  says  that 
politicians  and  labor  leaders  got  most 
of  this  money.  The  complaint  declares 
that  the  societies  would  like  to  know 
what  has  become  of  the  proceeds  of 
the  sales  of  3,500  tons  of  cuke  they  pro¬ 
duced  in  60  ovens. 


DATA 

Weight — 4  tons 
DrewUr  piili~2000  lb 
Speed — 6.5  mph  . 

Voltoge — ‘500  v<dis,  d-€ 
Treck  gege — 26  in. 
Wheeibese — 37  ie. 

Lengdi — 145  in.  over  biAcn 
Height-— 65  in.  over  ceb  roof 
Width— 45  in. 
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BRING  ON  YOUR 

ABRASIVES 

THE  BYRON  JACKSON  2- 
STAGE  PNEUMATIC  SPONGE 
passes  solids — handles  sand, 
pulverized  rock  and  other  abras¬ 
ives  with  a  minimum  of  wear. 
Yet  this  pump  works  with  amaz¬ 
ing  efficiency,  using  only  a  90- 
pound  air  pressure  to  deliver 
100  gallons  per  minute  against 
a  130  foot  head;  60  gallons  per 
minute  against  a  240  foot  head; 
or  25  gallons  per  minute  against 
a  300  foot  head.  Water  can  be 
lowered  to  within  3"  of  the  bot¬ 
tom  of  the  sump. 

Where  lower  heads  are  encoun¬ 
tered,  the  2-Stage  Pneumatic 
Sponge  can  be  separated,  each 
stage  being  a  complete  inde¬ 
pendent  pumping  unit,  weighing 
only  85  pounds. 


SEND  FOR  COMPLETE  DETAILS 

Same . 

Street  Address . 

City .  Stale . 

BYRON  JACKSON  CO. 

Dept.  Ml-218 

Berkeley  •  LOS  ANGELES  •  Bethlehem 


SBYRON  JACKSON 


CENTRIFUGAL"' 


FOR  EVERY  SERVICE 


CANADA 


War  Virtually  Stops 
All  Prospecting 

Many  crews  called  in  ;•  ending  clarification 
of  industrial  and  economic  outlook  for  the 
Dominion — Large  metal  producers  contract 
to  help  supply  British  Empire 

►  The  most  immediate  effect  on  min¬ 
ing  camps  of  war  declaration  at  Ot¬ 
tawa  was  an  almost  complete  stoppage 
of  prospecting  and  general  exploratory 
work.  Consolidated  Mining  &  Smelting 
alone  was  responsible  for  laying  off  40 
crews;  by  the  middle  of  September  all 
field  i)arties  had  been  called  in  by  No- 
randa,  Howey,  International  Mining, 
and  numerous  smaller  operators.  The 
outlook  w’ill  continue  uncertain  until 
metal  markets,  financing,  labor  supply, 
legislation,  and  other  factors  have  been 
stabilized  on  a  war  basis.  Recruiting 
by  the  Royal  Air  Force  threatens  a 
shortage  of  pilots  for  air  communication 
with  Great  Bear  Lake  and  Yellowknife, 
in  the  Northwest  Territories,  as  well 
as  with  many  outlying  mining  develop¬ 
ments  in  eastern  Canada.  Commercial 
air  lines  will  be  forced  to  consolidate, 
with  or  without  Federal  regulation,  in 
order  to  man  essential  services  that 
would  carry  limited  freight  and  pas¬ 
sengers  to  isolated  mines.  The  first 
war  budget  adopted  by  Parliament 
clearly  indicates  a  government  policy 
that  encourages  development  of  new 
mines.  Conditions  in  general  are  favor¬ 
able  for  increased  output  by  the  es¬ 
tablished  i)roducers.  Gold  mines  are 
permitted  to  take  the  benefit  of  United 
States  exchange  in  marketing  bullion, 
now  holding  at  around  $.38  an  ounce. 
I’rofits  above  the  average  for  the  last 
four  years  will  be  taxed  50  per  cent 
and  a  new  18  per  cent  tax  on  corporate 
income  has  been  applied;  certain  bene¬ 
fits  to  new  mines  have  been  continued 
and  reasonable  adjustments  have  been 
])romised  in  applying  the  excess-profits 
tax  to  new  producing  mines.  Large 
Canadian  producers  of  base  metals  have 
entered  into  contracts  with  the  British 
Government  to  supply  copper,  lead,  and 
zinc  to  the  Ijb'Uish  E'mjtire  at  prices  set 
by  the  Government. 

Ontario 

Since  the  end  of  June,  exploratory 
work  on  the  700-ft.  level  of  Kerr-Addi- 
son  Gold  Mines  has  extended  the  length 
of  the  new  east  orebody  from  510  ft. 
to  1,300  ft.,  with  the  east  end  still  open. 
Making  3,000  tons  per  vertical  foot, 
this  appears  to  be  one  of  the  largest  ore 
blocks  in  the  mine.  Cut  grade  is  oflS- 
cially  reported  at  $6.03  per  ton;  uncut 
averages  $9.69.  The  structure  appears 
to  be  the  west  continuation  of  the  main 
“A”  ore  mass  on  the  adjoining  Chester- 
ville  property.  Shaft  sinking  to  1,500 
ft.  should  be  completed  in  October, 
about  the  time  when  the  new  mill  is 
expected  to  be  ready.  The  24-hour  rec¬ 
ord  of  the  present  milling  equipment  is 
745  tons,  with  96  per  cent  recovery, 
after  a  modified  flowsheet  had  improved 


extraction  and  increased  the  capacity  by 
50  tons.  The  new  mill  unit  under  con¬ 
struction  will  bring  production  to  more 
than  1,000  tons  daily,  and  recovery  of 
98  per  cent  is  promised. 

►  Hasaga  Gold  Mines,  in  the  Red  Lake 
district,  on  the  west  side  of  the  Howey 
property,  is  considering  a  mill  increase 
from  the  present  170-ton  rate  to  500 
tons  or  more.  Average  recovery  to  the 
end  of  June  is  reported  by  the  presi¬ 
dent,  J.  E.  Hammell,  at  $8.23  a  ton. 
Recent  development  work  on  the  375 
level  has  opened  a  new  oreshoot.  High- 
grade  ore  18  ft.  in  width  is  being  de¬ 
veloped  at  the  same  time  on  the  No.  2 
property.  The  No.  1  shaft  is  being 
deepened  to  1,150  ft.  General  Engineer¬ 
ing  Company  is  preparing  plans  for 
the  new  mill,  which  is  expected  to  in¬ 
clude  treatment  by  cyanidation  and  flo¬ 
tation. 

►  Dennison  Nickel  Mines,  near  Sudbury, 
plans  mill  construction  as  soon  as  fi¬ 
nances  can  be  arranged,  according  to  a 
report  by  the  president,  J.  R.  Rea.  A 
three-year  ore  supply  for  a  200-ton  mill 
is  estimated  by  John  C.  Rogers,  consult¬ 
ing  geologist,  who  averages  metallic 
content  of  the  ore  block  above  the  500- 
ft.  level  as  containing  1.93  per  cent  ctJin- 
bined  copper  and  nickel  and  0.08  oz. 
platinum.  In  the  last  two  years  $178,- 
377  has  been  spent,  the  developments 
including  shaft  sinking  to  922  ft.  and 
lateral  work  on  six  levels. 

►  On  Sept.  19  an  air  blast  at  the  2,000 
level  of  Lake  Shore  Mines  injured  three 
men.  The  increasing  frequency  of  air 
blasts  has  contributed  to  the  40c.  in¬ 
crease  in  tonnage  operating  costs  shown 
in  the  recently  issued  annual  report. 
In  the  opinion  of  Dr.  W.  P.  St.  Charles, 
president,  no  increase  in  net  earnings 
is  expected  for  the  fiscal  year  ending 
next  June.  Early  in  1939,  with  the 
completion  of  a  roasting  plant,  gold  ex¬ 
traction  improved  from  96  to  97.5  per 
cent.  The  mill  treated  898.894  tons  in 
the  last  fiscal  year,  about  31,000  under 
the  previous  twelve  months,  with  an 
average  grade  of  $16.25,  compared  with 
$16.19  the  year  before.  Almost  400,- 
000  tons  of  waste  rock  and  sand  back¬ 
fill  were  placed  in  the  stopes  during  the 
))eriod.  Permanent  wall  support  is 
placed  at  the  time  when  ore  is  removed, 
leaving  no  open  ground  in  the  mine.  The 
No.  4  internal  development  shaft  has 
been  deepened  to  4,700  ft.,  and  later 
this  year  it  is  planned  to  open  two  new 
levels.  On  the  bottom  4,450-ft.  level 
the  partial  development  of  the  north 
vein  has  been  giving  good  results,  as 
has  exploration  on  subsidiary  and 
branching  fractures.  E.  W.  Todd  is 
mine  superintendent. 

►  Macassa  Mines,  Kirkland  Lake,  made 
a  new  tonnage  record  in  August,  when 
12,578  tons  were  treated.  The  grade 
averaged  $15.12  a  ton,  compared  with 
$15.51  for  the  first  eight  months  of  the 
year,  from  a  total  of  98,567  tons.  In 
the  same  period  a  year  ago  mill  feed 
amounted  to  64,507  tons. 

Quebec 

►  Aldermac  Copper  Corporation,  located 
seven  miles  west  of  Noranda,  has  nego¬ 
tiated  contracts  with  firms  in  New  Jer¬ 
sey  and  the  middle  West  for  approxi- 
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mately  80,000  tons  of  pyrite.  Shipments 
from  the  large  stockpile  at  the  mine 
are  now  going  forward  at  the  rate  of 
750  tons  a  day,  replacing  pyrite  form¬ 
erly  supplied  by  Rio  Tinto.  In  the 
past  year  pyrite  shipments  from  Alder- 
mac  have  not  exceeded  6,576  tons.  In 
that  period  there  was  a  net  loss  of  $81,- 
012  from  the  treatment  of  358,902  tons 
having  a  copper  content  of  1.91  per 
cent.  A.  V.  Corlett  is  mine  manager. 

►  Noranda  Mines  will  also  begin  ship¬ 
ments  of  pyrite  to  an  American  firm  as 
soon  as  a  dryer  and  car-loading  equip¬ 
ment  can  be  installed.  The  new  con¬ 
tract  calls  for  100  tons  daily.  A  by¬ 
product  of  the  Noranda  cyanide  plant, 
pyrite  has  in  the  past  been  allowed  to 
go  in  tailings.  There  is  no  intention  at 
present  to  recover  sulphur  dioxide  from 
smelter  fumes  for  production  of  sul¬ 
phuric  acid,  which  is  being  manufac¬ 
tured  at  Sudbury  and  Trail. 

►  The  No.  3  shaft  at  O’Brien  Gold 
Mines,  Cadillac  Township,  has  been 
deepened  from  607  ft.  to  1,480  ft.  in 
the  fast  time  of  139  working  days.  A 
crosscut  has  been  driven  to  the  No.  2 
shaft  workings  on  the  13th  level.  New 
deep  levels  will  be  developed  after  a 
program  of  diamond  drilling  has  tested 
the  downward  extension  of  the  high- 
grade  found  on  the  first  four  levels. 
Harry  Sparks  is  mine  manager. 

►  Perron  Gold  Mines,  in  the  Pascalis 
area  adjoining  the  Courfior,  shows  con- 
linued  improvement  in  earnings.  Au¬ 
gust  production  averaged  $12.35  per 
ton  from  11,804  tons,  and  for  the  first 
eight  months  $921,288  from  ore  averag¬ 
ing  $10.58  a  ton.  This  compares  with 
$828,333  for  the  same  period  of  1938, 
when  recovery  was  $10.13.  The  major 
ore  developments  on  vein  No.  32  have 
now  been  carried  out  on  five  successive 
levels,  surpassing  in  both  grade  and 
tonnage  any  oreshoots  now  known.  On 
the  925  level  the  vein  has  disclosed  600 
ft.  of  ore  averaging  $12.25  a  ton,  cut, 
and  widths  in  jdaees  exceeding  8  ft. 
The  vein  is  believed  to  apex  just  above 
the  625  level,  where  the  ore  length  is 
limited  to  100  ft.  The  1,025  level  is 
undergoing  development  to  check  a  425- 
ft.  length  on  the  vein  indicated  by 
diamond-drill  holes.  Ore  discoveries  re¬ 
cently  made  in  several  sections  of  the 
mine  will  not  be  explored  until  more 
systematic  work  has  been  done  on  vein 
No.  32.  J.  P.  Norrie,  general  manager, 
reports  that  no  mining  has  yet  been 
done  below  the  625  level. 


our 


Assayers  the  world  over  find  that 
DFC  ASSAY  FURNACES  offer  not  only 
outstanding  operating  and  maintenance 
advantages... but  choice  of  size  and  type 
to  meet  every  requirement. 


CAPACITIES 

As  few  as  6  or  as  many  as  90  twen¬ 
ty  gram  crucibles  per  furnace  of 
one,  two,  or  three  muffles. 


LAYOUT 

DFC  Assay  Furnaces  can  be  assem¬ 
bled  with  from  I  to  12  muffles  on 
the  same  fuel  and  air  hook-up. 


FUELS 

Take  your  choice  of  fuels-.  OIL  un¬ 
der  low,  medium,  or  high  pressure; 
GAS  natural  or  artificial;  GASO¬ 
LINE;  COAL;  or  COKE. 


The  Assayer  is  a  "Key  Man  of  Mining.”  In 
view  of  his  great  responsibilities,  he  cannot 
tolerate  obsolete  or  inferior  equipment. 
Perhaps  that  is  why,  among  assayers,  the 
DFC  trademark  is 

"THE  STANDARD  OF  COMPARISON” 


British  Columbia 

►  The  outbreak  of  war  finds  the  mining 
industry  of  British  Columbia  prepared 
to  render  to  the  Allies  much  greater 
service  than  in  1914.  Gold  output  has 
been  doubled,  the  total  production  last 
year  amounting  to  $20,000,000.  Copper 
production  is  approximately  50  per  cent 
greater  than  in  1914  and  last  year 
amounted  to  over  65,000,000  lb.  The 
greatest  advance,  however,  has  been  in 
production  of  lead  and  zinc  by  the  Con- 
.solidated  Mining  &  Smelting  Company. 
In  1914  the  output  of  the  Province  was 
a  little  over  50,000,000  lb.  of  lead  and 
7,750,000  lb.  of  zinc,  whereas  today  the 
capacity  of  the  Trail  plant  is  over  400,- 
000,000  lb.  of  lead  and  approximately 
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FAIRBANKS#  MORSE 
DIESELS 


At  Monte  Amiata,  Italy,  this  reduction  plant  recovers  much  of 
the  mercurial  salts  produced  in  that  country.  Mercury  produc¬ 
tion  in  Italy  is  gradually  increasing 


j)lored  with  satisfactory  results,  and 
exploration  is  proceeding  on  many  of 
the  others.  The  property  is  equipped 
with  a  150-hp.  Fairbanks-Morse  diesel 
engine,  driving  two  generators  and  three 
compressors. 

►  The  first  ton  of  tungsten  concentrate 
from  the  Columbia  Tungsten  company’s 
property  on  Hardscrabble  Creek,  near 
Wells,  in  the  Cariboo  district,  has  been 
shipped  to  the  East  for  final  reduction. 
A  50-ton  pilot  mill  was  recently  in¬ 
stalled  at  this  mine,  replacing  an  earlier 
plant  previously  destroyed  by  fire.  The 
present  plant  will  be  used  experiment¬ 
ally  in  part,  to  determine  what  kind  of 
treatment  is  best  suited  for  the  scheel- 
ite  deposit  being  worked  by  the  com¬ 
pany.  The  concentrate  goes  to  Atlas 
Steels,  Ltd.,  at  Welland,  Ontario.  Fred 
L.  Hewitt,  president,  of  New  York,  paid 
a  visit  to  the  mine  recentlv. 


3,000,000  lb.  of  zinc.  It  is  anticipated 
that  the  war  demand  will  create  new 
all-time  records  in  the  production  of 
these  metals  and  that  there  will  be  sub¬ 
stantial  improvements  in  the  outputs 
of  the  subsidiary  products  such  as  sil¬ 
ver,  bismuth,  cadmium,  antimony,  and 
other  materials  of  this  nature.  A  num¬ 
ber  of  lead  and  zinc  mines  which  have 
been  closed  for  several  years,  owing  to 
the  low  prices  of  these  metals,  but  which 
are  equipped  with  mills  and  can  com¬ 
mence  operating  at  short  notice,  will  be 
able  to  go  into  production  should  cir¬ 
cumstances  justify  their  doing  so.  Ex¬ 
amples  of  these  are  the  Monarch,  at 
Field;  the  Reeves  MacDonald  and  the 
Lucky  Jim  mines;  and  the  Whitewater 
mine. 

►  Mount  Zeballos  Gold  Mining  Com¬ 
pany,  financed  and  controlled  by  the 
Conwest  Exploration  Company,  of  To¬ 
ronto,  of  which  Fred  M.  Connell  is  pres¬ 
ident,  has  installed  a  35-ton  mill  on 
its  property,  which  commenced  operat¬ 
ing  on  Aug.  11. 

►  At  the  Privateer,  development  on  the 
No.  2  vein  is  giving  satisfactory  results. 
This  has  been  drifted  for  a  length  of 
over  200  ft.  and  has  disclosed  values 
which  average  over  0.5  oz.  on  a  stop- 
ing  width  of  3  ft. 

►  A  new  company,  the  Musketeer  Mines, 
has  been  formed  and  is  owned  jointly 
by  Pioneer  Gold  Mines  and  Anglo  Hu- 
ronian.  Ltd.  A.  E.  Bull,  president  of 
the  new  company,  states  that  it  is 
planned  to  instal  development  machin¬ 
ery  to  enable  a  deep-level  crosscut  tun¬ 
nel  to  be  driven  which  will  cut  the 
main  vein  and  open  up  three  other 
veins  believed  to  be  of  commercial  value. 
The  directors  hope  that  the  property 
will  develop  a  small  milling  operation 
before  long. 

►  Gem  Gold  Mines,  Ltd.,  situated  on 
Texada  Island,  72  miles  north  of  Van¬ 
couver,  has  built  a  60-ton  mill  on  its 
property.  This  operation  is  financed 
by  New  York  interests.  Ralph  A.  Lo¬ 
gan  is  manager.  Thirty-two  veins  have 
so  far  been  disclosed  by  development, 
four  of  which  have  already  been  ex- 


/\re  you  confronted  with  the  prob¬ 
lem  of  supplying  60  to  90  hp.  month 
after  month,  continuously  and  under 
full  load  .  .  .  miles  from  a  source  of 
repair  parts.^  Are  you  looking  for  an 
engine  that  requires  practically  no 
operating  attention.’  .  .  .  Runs  on  safe, 
low-cost  fuel  and  doesn’t  use  much  of 
it?  .  .  .  Is  so  simple  that  anybody  with 
ordinary  mechanical  sense  can  learn 
to  operate  it?  . .  .  Doesn’t  cost  much  to 
buy  or  to  get  to  the  job? 

Then  you  should  get  complete  de¬ 
tails  about  Fairbanks-Morse  Model  42 
Diesel  engines.  Full  Diesel,  two-cycle 
airless  injection  of  fuel.  Two  or  three 
cylinders.  Fully  automatic  lubrication. 
All  working  parts  enclosed — yet  easily 
accessible.  Uniform  delivery  of  power 
without  need  for  flywheel  of  abnormal 
size.  And  many  other  time-tested  fea¬ 
tures  that  make  the  Model  42  THE 
engine  where  pampering  and  costly 
shutdowns  just  can’t  be  tolerated.  Use 
the  coupon  for^  complete  details.  No 
cost  or  obligation.  Fairbanks,  Morse 
&  Co.,  600  South  Michigan  Avenue, 
Chicago,  111.  Branches  and  service  sta¬ 
tions  throughout  the  United  States  and 
Canada. 

7636-OA31.24 


Silesia 

►  At  the  outbreak  of  the  Polish-German 
war  all  properties  of  vital  industries  in 
Polish  Silesia  were  placed  under  mili¬ 
tary  control  by  Poland.  Silesian-Amer- 
ican  Corporation,  including  its  subsid¬ 
iary  Giesche  Spolka  Akcyjna,  a  large 
zinc  producer,  lying  in  a  mineralized 
area  extending  about  50  miles  east 
from  the  Oder  River  in  Germany  to 
Olkusz  in  Poland,  was,  however,  taken 
over  by  the  German  Government  in  its 
advance  through  Poland.  The  German 
Government  appointed  a  Commissar  to 
take  over  the  properties. 


Yugoslavia 

►  Trepca  Mines  closed  down  its  Stan- 
trg  mine  the  middle  of  August  and  dis¬ 
missed  the  2,224  workmen  who  were  on 
strike.  A  fortnight  later  the  company 
began  recruiting  labor  with  a  view  to 
reopening  the  mine.  It  is  reported 
that  workers  living  in  lodgings  will  re¬ 
ceive  4  dinars  per  day,  and  those  having 
ten  years’  service  will  be  given  a  week’s 
paid  vacation.  In  other  respects  con¬ 
ditions  existing  before  the  strike  will 
be  maintained.  Yugoslavia  is  seeking 
to  maintain  strict  neutrality. 


Fairbanks,  Morse  &  Co.,  Department  27 
600  S.  Michigan  Ave.,  Chicago,  Ill. 
Gentlemen:  Please  furnish  complete  mechan¬ 
ical  details  and  cost  figures  about  your  Model 
42  Diesel  engines. 


Adarti 


Town. 
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Gold  Output  Expected 
To  Remain  Normal 

South  African  producers  will  turn  over  to 
qoveriunent  all  profits  above  the  price 
of  ISOs,  per  ounce  for  gold — Large  mineral 
survey  of  Kenya  Colony  under  way 

►  The  South  African  Government  “pro¬ 
poses  to  appropriate  all  gold  mining 
profits  above  a  price  of  ISOs,  per  ounce,” 
is  the  way  a  statement  coming  from 
there  is  worded.  It  is  taken  to  mean 
that  whatever  the  companies  receive  in 
excess  of  150s.  per  ounce  they  must 
surrender  to  the  government,  and  though 
that  is  not  what  the  statement  says,  it 
is  probably  what  it  means.  At  the  time 
of  its  issue  gold  was  168s.  in  London. 
If  this  decree  is  put  into  effect  it  will 
apply  only  to  the  Witwatersrand  and 
other  producing  mines  in  the  Union  of 
South  Africa,  and  will  not  restrict  the 
profits  of  Gold  Coast,  Southern  Rho¬ 
desia,  and  East  African  producers. 
Though  it  sets  up  a  dangerous  prece¬ 
dent,  it  won’t  be  likely  to  restrict  activ¬ 
ities  in  South  Africa. 

►  Western  Holdings  has  now  made  a 
strike  in  the  Orange  Free  State,  150 
miles  southwest  of  Johannesburg,  which 
seems  to  establish  that  district.  “To¬ 
ronto  No.  1  borehole”  passed  through  3 
ft.  of  reef  at  a  depth  of  1,251  ft.  which 
assays  10.5  dwt.  per  ton.  It  is  stated, 
though  unofficially,  that  this  hole  is 
8,000  ft.  north  of  the  very  rich  St. 
Helena  No.  7,  and  6,200  ft.  from  Vlak- 
plaats  No.  4.  These  and  other  bore¬ 
holes  are  said  to  indicate  the  possi¬ 
bility  of  a  continuously  mineralized 
reef  over  a  length  of  3i  miles. 

►  An  extensive  mineral  survey  of  Kenya 
Colony,  East  Africa,  is  to  begin  almost 
immediately.  The  Colonial  Develop¬ 
ment  Fund  has  made  a  grant  of  £30,000 
to  defray  the  expense.  In  some  quar¬ 
ters  the  opinion  is  held  that  Kenya  pos¬ 
sesses  great  mineral  resources,  sodium, 
salt,  tin,  mica,  and  diamonds,  as  well 
as  gold,  having  been  found  there,  and 
mercury,  copper,  lead,  manganese,  cor¬ 
undum  and  other  minerals  are  reported 
to  occur.  Seven  areas,  comprising  15,- 
000  square  miles,  have  been  select^  for 
exploration. 

►  Otavia  Mines  and  Railway  has  de¬ 
clared  a  final  dividend  for  the  year  to 
April  30  last.  This  company  was  regis¬ 
tered  in  South-West  Africa  in  1901  and 
re-registered  in  Berlin  in  1921.  It  owns 
mining  rights  over  1,000  square  miles 
in  South-West  Africa  which  includes 
producing  copper,  lead,  and  silver  mines. 
The  dividend,  Rm.  0.45,  is  equivalent  to 

per  cent,  and  makes  15  per  cent  for 
the  year,  and  arrangements  had  been 
made  to  pay  British  holders  before  the 
outbreak  of  war.  Net  earnings  last 
year,  sufficient  to  pay  the  dividends,  are 
understood  to  compare  with  a  loss  the 
preceding  year. 

►  Nchanga  Consolidated’s  report  shows 
cash  on  hand,  March  31,  £1,732,415.  To- 


A  new  SUPERDUTY  MACHIHE 


The  SuperDuty  No.  6  Diagonal-Deck  Ore  Concentrating  Table  is  a 
complete  new  machine  offered  as  the  highest  class  job  available  today 
for  treating  slimes  as  fine  as  minus  400  mesh  and  up  through  the  range 
of  sand  feeds,  and  on  some  ores  as  coarse  as  H".  It  is  the  last  word 
in  metallurgical  efficiency,  high  capacity  and  economy — and  definitely 
out  in  front. 

Powered  of  course  by  the  effective  Concenco  Drive  and  operated  to 
record  performance  by  the  new  Concenco  Anti-Friction  Bearing  Head 
motion,  the  SuperDuty  table  requires  much  less  power  to  start  and 
less  power  to  run. 

The  new  head  motion  has  no  equal  for  ruggedness,  compactness, 
simplicity  and  dependability.  Novel  features  of  this  operating  mechan¬ 
ism  produce  a  differential  kick  that  nets  better  separation  and  far 
greater  tonnages. 

In  this  heavy  duty  head  motion,  with  but  one  adjustment,  stroke 
and  differential  are  coordinated  to  follow  in  correct  relation  at  any 
setting  for  the  most  efficient  deck  action.  The  practical  field  value 
of  this  novel  engineering  feature  lies  in  the  better  metallurgical  work 
and  higher  capacities  of  the  table  in  the  hands  of  unskilled  attendance. 

It  will  pay  you  to  investigate  this  greater  value.  Write  for  full 
details  and  recommendations — no  obligation. 


THE  DEISTER  CONCENTRATOR  COMPANY 


The  Original  Deisfer  Company 

INCORPORATED  1906 


903  GLASGOW  AVE. 


FT.  WAYNE,  IND. 


KoppeL 


9UARRY 


TO  MEET  YOUR 
SPECIFIC  CONDITIONS 


PRESSED  STEEL  CAR  COMPANY,  INC 

(KOPm  DIVISION) 

GRANT  BUILDING  .  .  .  PITTSBURGH,  PA. 


Our  engineers  are  ready  at  all  times 
to  assist  you  in  the  selection  of  cars 
best  suited  to  your  purpose.  Typical  of 
the  many  types  of  Koppel  cars  available 
for  mining  and  quarry  operations  is 
the  Tray-Type  Quaury  Car.  The  absence 
of  doors  and  the  attendant  operating 
mechanism  results  in  very  low  main¬ 
tenance  costs  for  this  type  of  quarry  car. 

Built  for  heavy  duty,  the  ends  are 
specially  braced  and  sturdily  rein¬ 
forced.  Capacities  range  from  3  to 
12  cubic  yards.  For  complete  details 
write  for  special  Quarry  Car  Bulletin. 


October,  19S9 — Engineering  and  Mining  Journal 


85 


SAGINAW,  MICHIGAN 


TAPES  ■  RULES  •  PRECISION  TOOLS 


AUSTRALIA 


tal  luidergrouiid  development  during  the 
year  came  to  6,153  ft.  Beds  overlying 
the  ore  were  gradually  dewatered,  and 
diamond  drilling  was  started  to  expe¬ 
dite  this.  Results  so  far  indicate  that 
while  mining  the  portion  of  ore  above 
470-ft.  level  it  will  be  necessary  to 
pump  only  6,000,000  to  7,000,000  gal. 
daily.  At  the  date  of  the  report  an 
engineer  was  studying  the  deposit  to 
determine  the  best  mining  method,  and 
the  i)ilot  plant  was  60  per  cent  com¬ 
pleted.  The  pilot  ))lant  will  have  a 
»-apacity  of  500  tons  daily,  being  so 
designed  that  equijunent  can  be  incor¬ 
porated  in  the  jtermanent  })lant. 

►  Indirative  of  the  relative  rajudity 
with  which  mines  may  be  and  are  be¬ 
ing  develo|)ed  in  the  deep  deposits  of 
the  Far  Western  Witwatersrand  is  a 
statement  by  Venterspost  Gold  Mining 
Company  that  it  already  has  fully  de- 
\elo])ed  ore  reserves  of  2,044.000  tons 
averaging  4.8  dwi:.  per  ton  over  an 
average  stoping  width  of  90.8  in.  Ven¬ 
ter-post  was  incorporated  five  years 
ago.  It  has  sunk  two  deep  shafts,  which 
are  now  connected,  and  the  first  section 
of  the  100,000-tons  per  month  treat¬ 
ment  plant  it  has  been  building  is  now 
ready  to  go  into  o|)eration.  This  com¬ 
pany  is  a  subsidiary  of  West  Witwaters¬ 
rand  Areas,  Ltd. 

►  'Pile  work  of  developing  and  equipping 
-everal  of  the  Gold  Coast  mines  for 
greatly  increased  |)roduction  is  going 
ahead  rapidly.  Ariston  Gold  Mines,  for 
instance,  is  now  hoisting  through  its 
new  central  shaft.  Exjmnsion  of  out¬ 
put  is  well  under  way,  40,200  tons  being 
crushed  in  the  June  quarter,  against  36,- 
3.30  tons  in  Aie  March  quarter,  and  this 
will  be  increased  almost  immediately  to 
60.000  tons  per  quarter.  This  mine  is 
fipening  up  satisfactorily,  a  cros.scut  on 
the  24th  level,  the  deepest  point  in  the 
Frestea  section,  having  revealed  27.01 
dwt.  per  ton  over  a  width  of  60  in. 
A  recent  development  in  the  main  reef 
section  is  7.47  dwt.  over  a  width  of 
aboiit  54  ft. 

►  Surface  prospecting  by  Marlu  Gold  on 
the  Broomassie,  and  the  Bu-Rsichem  and 
Quaw  Badoo  concessions,  is  reported  as 
having  proved  encouraging.  Marlu  is 
interested  in  oxidized  ores.  It  is  min¬ 
ing  a  large  deposit  by  surface  excava¬ 
tion,  and  reports  having  exposed  other 
deposits  within  easy  transport  distance 
of  its  plant,  the  size  of  which  is  in  con- 
se<juence  being  increased.  •  Operating 
costs  during  the  June  quarter  averaged 
7s.  33d.  ]>er  ton.  which  is  the  price  of 
1  dwt.  of  gold.  The  June  quarter  mine 
profit  was  £151,264. 

►  ’I’lie  problem  of  obtaining  sufficient 
native  labor  to  work  the  gold  mines  on 
South  Africa’s  famous  Witwatersrand 
is  becfuning  acute,  according  to  a  report 
from  the  American  consulate-general, 
Johannesburg,  made  public  by  the 
United  States  Department  of  Commerce. 
Natives  of  the  Union  are  increasingly 
reluctant  to  undertake  work  in  the 
mines,  and  the  British  territories  to  the 
north  are  unwilling  to  permit  any  large 
numbers  of  their  natives  to  emigrate. 


Lake  View  &  Stan  Ltd. 
To  Build  Large  Mill 


Plant  will  treat  Chaffers  dump  ore — Flota¬ 
tion  mill  of  The  Zinc  Corporation  begins 
operations — Tin  prospect  found  in  North 
Queensland 


►  Official  statistics  record  gold  produc¬ 
tion  for  the  first  six  months  of  1939  at 
768,691  oz.,  compared  with  746,318  oz. 
during  the  corresponding  period  of  last 
year.  Output  of  about  1,6.50,000  oz.  will 
be  all  that  will  be  attained  this  year, 
observers  believe. 


Western  Australia 

►  Lake  View  &  Star,  Ltd.,  at  Kalgoorlie, 
plans  to  erect  a  new  tailings  re-treat¬ 
ment  plant  to  treat  the  old  Chaffers 
dump  at  the  south  end  of  the  Golden 
.Mile.  Capacity  will  be  60,000  short 
tons  monthly,  at  which  rate  the  Chaf¬ 
fers  dump  is  expected  to  last  four  or 
live  years.  To  provide  power  for  the 
extended  re-treatment  operations,  a  new 
diesel  set  of  1100  hp.  will  be  installed. 

^  Sinking  of  the  main  shaft  of  Sons 
<»f  Gwalia,  Ltd.,  Leonora,  has  been  com- 
pleted  at  No.  30  level,  which  is  being 
opened  out  at  an  inclined  depth  of  5,025 
ft.  Further  o|)ening  up  of  the  mine 
at  depth  will  be  done  from  a  new  in¬ 
ternal  shaft,  which  will  be  situated  in 
the  footwall  of  the  orebody.  Mechan¬ 
ical  transport  connecting  the  two  shafts 
will  be  provided  at  the  No.  30  level. 

►  Activity  in  the  Mount  Monger  dis¬ 
trict  is  continuing,  with  the  formation 
of  Haoma  Gold  Syndicate,  N.  L.,  to  take 
an  option  over  the  Haoma  lease,  adjoin¬ 
ing  the  Milano  property,  which  con¬ 
tinues  to  open  up  rich  ore.  The  Haoma 
property  is  of  similar  type,  having  a 
rich  narrow  quartz  leader  in  kaolin. 

►  Although  Central  Norseman  Gold  Cor¬ 
poration,  N.  L.,  at  Noiseman,  sustained 
a  loss  of  £11.981  Australian  for  the 
year  ended  March  31.  j)rospects  have 
greatly  improved  in  recent  months.  Ex¬ 
tension  of  mill  capacity,  at  present  about 
8,000  long  tons  monthly,  is  expected 
when  ore  from  the  southern  part  of  the 
vein,  which  comes  into  the  company’s 
leases  at  a  vertical  depth  of  1,350  ft.,  is 
opened  up. 

►  The  adjoining  Norseman  Gold  Mines. 
N.  L.,  is  increasing  its  capital  to  per¬ 
mit  of  extensions  to  mill  capacity  which 
will  lift  the  tonnage  treated  from  15,- 
000  to  18,000  short  tons  per  month 

New  South  Wales 

►  The  new  all-flotation  mill  of  The  Zinc 
Corporation,  Ltd.,  Broken  Hill,  went 
into  operation  on  Aug.  11,  the  new 
Freeman  shaft  and  accessory  under¬ 
ground  equipment  going  into  use  at 
about  the  same  time.  The  mill  design 
is  notable  for  its  extreme  simplicity, 
and  its  operations  will  be  watched  with 
keen  interest  among  local  mining  men. 
Broken  Hill  South,  Ltd.,  is  the  first 
of  the  Broken  Hill  companies  to 


Because  the  Lufkin  "Wolverine" 
is  such  a  practical  Steel  Tape,  it 
is  a  favorite  with  civil  and  min¬ 
ing  engineers  everywhere.  The 
line,  of  highest  grade  tape  steel 
is  14 -inch  wide,  flexible  and  most 
durable. 


Markings  are  clear  and  guoran- 
teed  accurate.  The  light-weight, 
rust-proof  disk  reel  is  perforated 
to  aid  in  clearing  tape  of  dirt. 
Winding  handle  will  lock  tape 
at  any  point  and  provides  good 
leverage  for  fast,  easy  winding. 
Adjustable  leather  strap  handle 
allows  firm  grip.  See  your  dealer 
and  write  for  complete  catalog. 
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announce  its  results  for  1938-39.  Net 
profit  for  the  year  ended  June  30  was 
£3.50,007  Australian,  a  drop  of  £52.494 
from  the  previous  year’s  record.  This 
decrease  was  due  to  lower  metal  prices. 

►  New  Occidental  Gold  Mines,  N.  L.,  at 
Cobar,  reports  having  cut  the  south 
end  of  the  New  Occidental  lode  in  a 
drillhole  put  out  from  No.  11  level.  The 
]o<le  was  cut  at  a  depth  of  450  ft.  below 
No.  10  level  and  was  15  ft.  true  width, 
assaying  9.5  dwt.,  which  figures,  it  is 
stat^,  are  comparable  with  those  of 
the  upper  levels  at  this  position. 

Queensland 

►  Prospects  of  developing  a  goldfield  of 
some  size  at  Lolworth  are  considered 
good.  The  largest  body  is  on  the  Mons 
Meg  property,  the  last  crushing  from 
which  averaged  7  dwt.  The  Midas  is  a 
pipe  formation  of  heavily  mineralized 
ore  which  is  treated  at  Chillagoe  Smelt¬ 
ers.  A  recent  parcel  of  25  tons  “prill 
ore”  assayed  7  oz.  per  ton. 

►  Tin  mining  is  very  active  in  North 
Queensland,  and  a  new  prospect  recently 
discovered  at  Mount  Helen  has  created 
nuieh  interest. 

Victoria 

►  North  Deborah  Mining  Company,  N. 
L.,  at  Bendigo,  has  had  a  good  develop¬ 
ment  in  rising  from  the  480-ft.  level, 
stone  3  ft.  wide  showing  visible  gold 
having  been  struck.  The  reef  is  one 
that  has  not  been  previously  developed 
in  this  mine.  The  company  recently 
joined  the  list  of  dividend  payers,  some 
two  years  after  its  formation. 

►  Wattle  Gully  Gold  Mines,  at  Chew- 
ton,  which  had  a  net  profit  of  £18,157 
for  the  half-year  to  June  30,  derived 
from  the  treatment  of  10,099  tons  of 
ore,  expects  that  in  future  2^  dwt.  will 
bo  sufiScient  to  meet  its  costs.  The  de¬ 
crease  in  cost  will  arise  from  the  50% 
increase  in  battery  capacity,  recently 
installed. 

►  Morning  Star  ( GMA )  Gold  Mines, 
N.  L.,  Woods  Point,  whose  plant  has 
been  out  of  operation  since  January, 
when  it  was  destroyed  by  bushfire,  has 
resumed  production. 

►  Adelong  Gold  Estates,  N.  L.,  a  dredg¬ 
ing  <;oncern  operating  in  the  Ovens 
River  Valley,  has  resumed  work  after 
a  shutdown  since  last  April.  During 
the  period  a  complete  reconditioning  of 
the  plant  was  carried  out. 

Tasmania 

►  Due  to  incessant  rain,  Briseis  Con¬ 
solidated,  operating  the  Briseis  tin- 
sluicing  mine  at  Derby,  experienced  sev¬ 
eral  falls  of  drift  and  overburden  dur¬ 
ing  August,  which  prevented  access  to 
the  richer  bottom  gravels  and  seriously 
interfered  with  pi’oduction.  Removal 
of  the  fallen  material  from  the  bottom 
occupied  most  of  September. 

►  Montana  Silver  Lead,  N.  L.,  which 
has  been  developing  a  property  near 
Zeehan  since  1937,  has  decided  to  erect 
a  small  treatment  plant.  Capacity  will 
be  50  tons  daily,  and  it  is  expected  that 
the  mill  will  be  in  operation  in  about 
seven  months. 


EASY  TO  DUMP- 
EASY  TO  ROLL 

Ask  the  mon  who 
operates  them 

COMPLETE  EQUIPMENT 
for  MINES  aod  MILLS 


taoae  m  the  usual  sizes  wiUi  eiUier  auto¬ 
matic  or  lever  door  release — side  or 
end  dump. 


See  US  at  the  EXPOSITION 

SAN  FRANCISCO  — Mines,  Metals  and  Machinery  Bldg. 
Send  for  Bulletins Dept,  E 

JOSHUA  BENDY  ffiON  WORKS 

Address  Sales  Office:  206  Sanseme  St..  Saa  Fraaeisee,  Califeraia 


SOUTHWESTERN 

MATLESS  CELL 

AIR  FLOTATION  MACHINE 

24  Years  Expe¬ 
rience  in  serv¬ 
ing  the  mining 
industry 
throughout  the 
world — at  your 
command. 
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Operating 
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Sand  Pumps 

Conditioners 
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Flotation  Machines 
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UNEXCELLED  METALLURGY 

in  the  treatment  of  any  floatable  ore,  providing  positive 
circulation  with  a  high  degree  of  agitation  and  aeration. 

LOW  FIRST  COST 

due  to  extrema  simplicity  of  design — ^the  result  of  25  years 
of  manufacturing  and  operating  experience. 

LOW  POWER  CONSUMPTION 

Designed  for  utilization  of  low  pressure  air — 1.7  lbs.  per 
sq.  inch  at  the  machine  being  sufficient. 

MINIMUM  UPKEEP 

no  moving  parts  In  contact  with  pulp;  no  mechanical  parts 
subject  to  corrosion  or  wear  due  to  contact  with  sandy, 
chemically  effective  pulp  mass. 

Detailed  Information  Supplied  Promptly 

SOUTHWESTERN  ENGINEERING  CO. 

4800  Santa  Fe  Avenue  Los  Angeles,  California 
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On  concentrators,  smelters,  converters,  and  acid  plant 
applications,  the  reason  behind  the  purchase  oi  each 
piece  oi  Roots-Connersville  equipment  is  easy  to  find. 
Decreased  operating  cost  because  of  lower  power 
consumption,  lower  depreciation,  small  maintenance, 
and  elimination  of  losses  from  service  interruptions  is 
the  answer.  May  we  send  you  complete  information? 


^  ~R.tce^  bhipme4vt  oU 

UJEtnco 

Sand  Pumps 

to 


There  is  no  better  evidence  of  the  high  quality  and  thorough  dependability  of 
WEMCO  products  than  the  continual  demand  for  them,  even  from  very  distant 
points.  WEMCO  Sand  Pumps,  for  instance,  like  every  other  piece  of  mining 
and  milling  eqwpment  set  a  standard  of  service  and  performance  too  import¬ 
ant  for  you  to  overlook. 

Write  us  regarding  your  requirements.  The  services  of  our  engineering  depart¬ 
ment  are  available  .  .  .  without  obligation. 


760-62  Folsom  Street 
San  Francisco,  Calif. 

BRANCHES:  Sacramento,  Los  Angeles, 
Phoenix,  Salt  Lake  City,  Denver,  Spokane 
Earl  W.  Berry,  Manila,  distributor  ior 
the  Philippine  Islands 
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ROOTS-CONNERSVILLE  BLOWER  CORPORATION 


910  WASHINGTON  AVENUE 
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three-cell,  six-volt  lead  acid  battery  is 
connected  to  the  headpiece  by  a  rubber- 
sheathed  cable  especially  made  to  with¬ 
stand  extreme  flexing.  Gravity  type 
valves  are  used  with  non-spilling  vents, 
which  prevent  leakage  and  spillage. 


Carbon  Monoxide  Indicator 

THE  Mine  Safety  Appliances  Company, 
Braddock,  Thomas  and  Meade  Streets, 
Pittsburgh,  Pa.;  announces  a  new  port¬ 
able  M.  S.  A.  hand-operated  carbon- 
monoxide  indicator.  This  instrument  is 
said  to  possess  a  wider  range  of  utility 
in  the  field  than  any  other  heretofore 
available,  and  is  small,  highly  efficient, 
and  provides  great  simplicity  of  opera¬ 
tion  in  testing  atmospheres  for  the 
presence  of  carbon  monoxide.  The  in¬ 
strument  is  sensitive  to  concentrations 
of  carbon  monoxide  as  low  as  a  few 
thousandths  of  a  percent,  and  is  accur¬ 
ate,  light,  and  easy  to  carry.  No  wires 
or  other  connections  are  required.  The 
indicator  can  be  used  anywhere. 


A  Hotmill  lor  Detachable  Bits 


A  PRODUCTION  MACHINE,  known  as 
the  Jackmill,  has  been  developed  by  In- 
gersoll-Rand  Company,  Phillipsburgh, 
N.  J.,  for  reconditioning  the  company’s 
detachable  rock-drill  bit,  the  Jackbit. 
This  hot-milling  machine  is  built  in  two 


Monarch  Engineering  Company,  Baltimore, 
Md.,  announces  a  new  tilting  and  revolving 
furnace  for  smelting  ores  and  concentrates. 
Capacities  range  from  SOO  lb.  to  S  tons  and 
the  furnaces  ore  equipped  for  oil  or  gas 
burning 


New  Electric  Cop  Lamp 

THE  Portable  Lamp  &  Equipment  Com- 
j)any,  78  First  Ave.,  Pittsburgh,  Pa.,  re¬ 
cently  introduced  a  new  permissible 
electric  cap  lamp  which  bears  Bureau  of 
Mines  Approval  No.  27.  The  headpiece 


Templeton,  Kenly  &  Company,  Chicago,  Ill., 
offers  this  10-ton  capacity  "TTtil-A-Tool"  for 
pushing,  hoisting,  lifting,  bracing,  or  clamp¬ 
ing  structural  members  of  movable  objects 


sizes:  the  JMA,  shown  herewith,  which 
redresses  110  to  180  Jackbits  per  hour; 
and  the  JMB,  which  redresses  75  to  90 
Jackbits  per  hour.  Both  machines  are 
equipped  with  electric  motor  drive.  The 
feed  mechanism  of  the  JMA  is  air-oper¬ 
ated.  Each  of  these  Jackmills  has  a 
single  cutter  which  does  both  gaging 
and  sharpening.  The  cutter  of  the 
larger  mill  will  redress  40,000  to  60,- 
000  bits,  and  the  cutter  of  the  small 
mill  is  said  to  handle  15,000  to  30,000 
bits,  before  it  needs  resharpening.  These 
cutters  can  be  reconditioned  a  number 
of  times,  so  that  the  cutter  cost  per 
Jackbit  sharpened  is  said  to  run  less 
than  one-tenth  of  a  cent. 


Welding  Pipe 

A  NEW  TYPE  of  seamless  forged-steel 
welding  fitting  has  been  announced  by 
Taylor  Forge  &  Pipe  Works,  P.  0.  Box 
485,  Chicago,  Ill.,  to  supplement  the 
present  line  of  Taylor  Forge  WeldELLS. 
The  outstanding  feature  of  this  welding 
fitting  is  said  to  be  the  annular  lip, 
which  is  forged  integral  with  the  fitting, 
as  illustrated.  By  firmly  centering  the 
fitting  in  the  pipe  to  which  it  is  to  be 
welded,  the  lip  eliminates  the  need  for 
backing  rings,  clamps  and  guides  for 
holding  the  fitting  in  position,  and  is 
said  to  simplify  and  expedite  pipe  weld¬ 
ing  greatly.  Particular  emphasis  is 
placed  by  the  manufacturer  on  the  fact 


of  the  new  lamp,  made  of  hard  rubber, 
light  in  M’eight  but  rugged,  is  said 
to  embody  a  hinged  cap  hook  permit¬ 
ting  the  wearer  to  adjust  direction  of 
the  beam  and  focus  the  light  according 
to  his  individual  needs.  A  double  fila¬ 
ment  lamp  eliminates  all  danger  of  light 
failure  from  that  source.  Connection 
between  the  light-weight,  moulded-rub¬ 
ber  headpiece  and  the  battery  cord  is 
made  by  means  of  a  combination  switch 
and  charging  plug  which  controls  all 
functions  of  the  lamp,  including  burn¬ 
ing  of  either  filament  and  charging  of 
battery.  The  entire  switch  assembly  is 
said  to  be  made  of  phosphor-bronze,  for 
high  conductivity  with  a  minimum  of 
corrosion,  and  is  permanently  sealed 
against  unauthorized  disassociation.  A 


Executives  of  the  Caierpiller  Tractor  Com¬ 
pany,  Peoria,  Ill.,  look  over  the  new  compact 
Diesel  Electric  set  that  requires  connection 
of  only  two  wires  to  start  the  unit 
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DEISTER’S 

Latest  Improvenents  In 

PLAT-O  ORE  GONGEN- 
TRATING  TABLES  for  con- 
centratin^  any  ore  from  •/i*'  to 
slimes.  Bulletin  No,  20B. 

PLAT-O  HEAVY  DUTY 
VIBRATING  SGREENS  for 
large  tonnages  ore,  sand  and 
gravel,  crushed  stone,  etc.  Bul¬ 
letin  No.  26. 

MULTIRAP  VIBRATOR— 
High  speed  for  fine  screening. 
Non-blinding,  high  efiiciency, 
long  life  screen  cloth.  Bulletin 
No.  24. 

GOMPOUND  FUNNEL 
GLASSIFIER— Gold  trap  for 
coarse  gold.  Preparation  of 
ore  pulps  for  table  concentra¬ 
tion.  Bulletin  23. 

DEISTER  MACHINE  COMPANY 

1933  East  Wayne  Street  Ft.  Wayne,  Ind. 


Placer  Dredges 


with  a  Background 


Placer  dredges  built  by 
Bucyrus-Erie  have  operated 
successfully  in  placer  de 
posits  all  over  the  world 


Your  dredge,  built  by 
Bucyrus-Erie,  will  be  the 


best  available  because  of 


that  experience,  because  of 


the  unegualled  facilities  of 


Bucyrus-Erie  for  designing 


and  building  the  RIGHT 


dredge  for  YOUR  particular 


job.  Ask  for  full  information, 


A  multiple  belt  lor  voriobleepeed-drive  mo¬ 
tors  is  announced  by  the  United  States  Elec¬ 
trical  Motors,  Inc.,  200  East  Slauson  Aye., 
Los  Angeles,  Calif.  Speed  changes  are  ef¬ 
fected  hy  turning  the  hand  wheel 


wires  develop  a  resonance  having  the  pe¬ 
culiar  property  of  passing  undersize  par¬ 
ticles  more  rapidly  than  the  conventional 
types  of  cloth.  The  manufacturer  claims 
this  piano  wire  has  greater  capacity  and 
longer  life,  with  almost  complete  free¬ 
dom  from  blinding.  Due  to  the  tension 
placed  in  the  wires,  the  screen  sash  hold¬ 
ing  them  is  especially  constructed.  This 
cloth  is  made  in  meshes  from  9  in.  to 
120  mesh  and  can  be  furnished  in  stain¬ 
less  steel.  The  Jeffrey-Traylor  electric  vi¬ 
brating  Conveyanscreen  shown  above 
is  equipped  with  this  new  screen. 


Piano  Wire  Screen 


A  NKVV  TYPE  of  screen  cloth  was  ic- 
cently  introduced  by  the  Jeffrey  Manu¬ 
facturing  Company,  Columbus,  Ohio. 
The  design  of  the  screen  involves  the 
use  of  piano  wires  that  are  run  in  one 
direction  only,  with  no  cross  wires.  The 
screen  cloth  is  said  to  be  stretched  to 
such  }i  high  tension  that  the  individual 


BUCYRUS-ERIE  COMPANY 

’iTH  1  A  u  K  i:  1.  wisci  nrin  u  s  a 


Denver  Equipment  Company,  Denver,  Colo., 
announces  it  has  redesigned  its  line  of  con¬ 
tinuous  laboratory  machines 


that  the  ring  remains  cooler  during  the  , 
welding  than  the  molten  weld  metal.  As  ! 
a  result,  the  bottom  of  the  “V”  appears 
darker  than  the  sides.  This  color  con¬ 
trast  is  said  to  he  an  ideal  guide  to  the 
welder,  permitting  him  to  obtain  com-  j 
plete  penetration  without  burning  | 
through.  Attention  is  also  called  to  the  ! 
smooth  contour  formed  by  the  stream-  i 
lined  lip.  which  miniiii/zes  flow  resist- 


Pipe  Bender 

THE  BLACKHAWK  Manufacturing 
Company,  Milwaukee,  Wis.,  announces 
its  new  “Porto-Power”  pipe  bender  for 
use  in  bending  seven  sizes  of  rigid  con 
duit  and  pipe,  including  H,  IJ,  2^,  d, 
and  4  in.  diameters.  A  20  ton  ca¬ 
pacity  hydraulic  unit  is  employed  in 
the  bending  process  and  is  part  of  the 


DO 
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Face  Shields 


*  •  Iwo  uniaue  factors 
that  ''add  up"  to 

SETTER.  LOWER- COST 
MATERIAI5  HANPlING 


THK  BO^'ER-CAMPBELL  Company,  De¬ 
troit,  Mich.,  announces  a  face  shield 
that  can  be  converted  into  three  types. 
It  has  been  made  practical  with  complete 
interchangeability  of  parts,  and  the 
screen  guard  may  be  buttoned  on  at  the 
option  of  the  wearer.  When  fitted  with 
the  Plastacele  window  it  is  used  when 
spot.  Hash,  and  gun  welding,  bufling, 
polishing,  or  wire  brushing.  VVhen  using 


Inereo*** 

eop<**^^'** 

iteriol* 


rineip** 
.scr#«« 
fin*  » 


This 


G  PRODUCING  SHORT,  sharp  strokes  oi 
great  rapidity,  the  unique  all-electric  prin¬ 
ciple  of  Jeifrey-Traylor  ribrating  screens 
has  no  equal  for  closed-circuit  operations 
on  all  classes  of  material.  Quicker  strati¬ 
fication  is  a  factor  which  assures  "thru- 
the-screen"  capacity  .  .  and,  being  elec¬ 
trically  controlled  as  well  as  electrically 
powered,  the  amplitude  of  stroke  con  be 
instantaneously  and  positively  regulated 

for  highest  possible  screening  efficiency 

at  all  times.  J-T  screens,  feeders  and  con¬ 
veyors  are  entirely  electrical.  Undoubtedly 
this  exclusive  principle  con  be  applied 
with  equal  effectiveness  to  your  specific 
needs. 

e  SEND  FOR  CATALOG  No.  650-J 

deicribing  in  detail  the  variou*  asslica- 

tions  of  J-T  electric  vibrators. 


the  wire  screen  window  it  is  said  to  be 
a  protection  against  heat  and  Viabbit- 
ting.  The  fiber  front  and  glass  holder 
give  the  wearer  protection  for  acetylene 
welding,  burning,  scarfing,  etc. 


Ingersoll-Rand  Company,  Phillipsburg,  N.  J., 
announces  a  new  non-automatic  Jackbit 
grinder,  J-3,  for  use  with  all  types  of  standard 
detachable  bits 


FEEDER 

Campleiely 

Canirals 


CONTINUOUS  -  VACUUM 


the  flow  of  any  size  material  from 
Storage  Bins,  Hoppers  or  Open- 
Dump  Chutes  to  Crushers,  Con¬ 
veyors,  Screens,  etc. 


•  niustrotion  above  shows  Eimco  Drum  Filter 
recenUy  furnished  to  large  Canadian  gold  min¬ 
ing  company  for  washing  and  dewatering 
cyanide  slimes.  Many  other  installations 
throughout  the  entire  mining  world  ore  giving 
better  results,  at  very  much  less  expense  ter 
operation  and  maintenance  than  has  ever  be¬ 
fore  been  possible. 

•  Bulletin  402  gives  complete  information  re¬ 
garding  Eimco's  modem,  new-feoture  drum  and 
disc  filters.  Write  today  for  free  copy  cmd  tell 
us  about  any  present  or  prospective  filtration 
requirement.  Ou  laboratory  tests,  recommenda¬ 
tions,  and  estimates  involve  no  diorge  or 
obligation — ^m^  easily  help  yon  to  adtieve 
important  savings. 

The  EIMCO  CoiporotioB 

SALT  LAKE  CITY.  UTAH.  U.SJL 
Ngw  York  Chicago  El  Pate  Saeraoieate 


High  in  efficiency.  Low  in  main¬ 
tenance  and  power  consumption. 


Furnished  in  sizes  to  suit  your  op¬ 
eration.  Scalping  unit  to  fit  your 
chute  if  desired.  Send  full  particu¬ 
lars  for  recommendation. 


CentD'ugal  Pump  Division  oi  the  Altis- 
Cholmers  Mig.  Company,  Milwaukee,  Wis., 
announces  the  inclusion  of  ball  bearings  as 
standard  equipment  on  nearly  all  its  lines 
of  single-stage,  centrifugal  pumps  where 
peripheral  speeds  are  not  excessive  and 
where  quality  of  the  pumps  are  not  Jeop¬ 
ardised  thereby. 


ROSS  SCREEN  A  FEEDER  CO. 

IS  Rector  Street  Z  Victoiin  Street 

New  Torh  I«ndon,  S.WX 

U.SJL.  England 
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he  JEFFREY  MANUFACTURING  Company 

4-99  NORTH  FOURTH  STREET  •  .  •  COLUMBUS,"  OHIO 

i 


#  212533"^ 

^/‘CIlS'*' 

/MilMOHOtiVn 


SET  IN 


VANKOLITE 


The  Perfect  Bit-Metal 


Low  temperature  setting  protects 
diamonds  used  in  HI-CASTE  Bits — 
and  provides  the  lowest  diamond 
cost  per  foot.  HI-CASTE  Bits  are 
available  in  flat-faced  and  double¬ 
round-nose  types.  Also  upon  re¬ 
quest.  any  other  standard  shape, 
size,  wall  thickness,  or  thread.  Write 
for  descriptive  literature. 


J.K.SMIT  &  SONS,  INC 

tS7  CHAMBERS  STREET.  NEW  YORK  CITY 


r 


A  CHAIN  IS 
NOSTRONGER 
T  H  A  N,  I  T  S  .  .  . 

FITTINGS 


For  that  tough  job' 
—  LAUGHLIN  drop 
forged  chain  fittings 
are  the  answer. 
LAUGHLIN  Shackles. 
Turnbuckles,  Missing 
Links,  Hooks  and 
Swivels  have  a  repu* 
tation  for  quality 
that  is  built  on  per* 
formance.  ALL 
LAUGHLIN  Fittings 
are  drop  forged  in  a 
modern  plant  with 
the  latest  precision 
equipment.  Send  for 
catalog. 


THE  THOMAS  LAUGHLIN  COMPANY 


PORTLAND  •  MAINS 


We  Used  NAYLOR  PIPE 


It’s  easy  to  see  why  Naylor  light-weight 
pipe  means  flexibility  and  economy.  Its 
exclusive  Lockseam  Spiralweld  structure 
conforms  closer  to  topographical  condi¬ 
tions  than  a  rigid  pipe  structure.  No  other 
light-weight  pipe  like  it — particularly  for 
pressure  service.  It  can  be  bent  cold.-  It 
is  easy  to  transport  and  assemble  and  its 
light  weight  spells  economy.  Sizes  4"to  30" 
in  diameter  with  all  type  fittings  and  con¬ 
nections.  Complete  fabrication  service. 

WRITE  FOR  CATALOG  No.  37 

NAYLOR  PIPE  COMPANY 

1243  EAST  NINETY-SECOND  ST. 
CHICAGO,  ILLINOIS 


NAYLOR 


LOCKSEAM 

SPIRALWELD 


PIPE 


INDUSTRIAL  NOTES 

Iron  &  Steel  Products.  Inc.,  Chicago,  Ill., 
aniioiiiice  the  appointineiit  of  Seiior 
Pedro  C.  Moiale.s  as  their  Mexico  repre¬ 
sentative  with  oflice  at  Cliopo  24,  Mex¬ 
ico,  I).  F. 

Earl  W.  Berry  has  been  appointed  dis¬ 
tributor  of  niiiiing  and  milling  equi])- 
ment  manufactured  hy  the  Western 
Macliinery  Company,  for  tlie  Pliilijipine 
Islands.  Mr.  licrry's  address  is  P.  0. 
Box  1177,  Manila,  Philippine  I.slands. 

G.  W.  Bennett,  mining  engineer,  for  the 
past  sixteen  years  with  Symons  Bros. 
Company,  recently  joined  the  Birdsboro- 
Huclianan  Cruslier  Division  of  the  Birds- 
boro  Steel  Foundry  &  Machine  Company. 

Morris  Machine  Works,  of  Baldwins- 
ville,  N,  Y.,  announces  the  reappoint¬ 
ment  of  Pierce  J.  McAuliffe  as  New 
York  representative,  with  office  at  2.’i4 
West  31st  St.,  New  York,  N.  Y.  Mr. 
McAiilitl'e  originally  joined  the  com¬ 
pany  in  1910  as  designer  of  hydraulic 
dredging  equipment. 

Bertrand  Robinson  has  been  jilaced  in 
charge  of  the  new  Canadian  office  of 
Hardinge  &  Company,  Inc.,  of  Toronto. 

Food  Machinery  Corporation,  Los  An¬ 
geles,  recently  announced  the  purchase 
of  the  Kimhall-Krogh  Pump  Company, 
a  division  of  the  Victor  Equipment  Com¬ 
pany.  The  Food  Machinery  Corporation 
is  a  large  manufacturer  of  deep-well 
pumping  equipment  through  its  Peerless 
Pump  Division,  and  Kimhall-Krogh  will 
now  he  merged  into  another  pump  man¬ 
ufacturing  unit  of  the  Foo<l  Machinery 
Cor|M)ration. 

The  Linde  Air  Products  Company,  the 
Oxweld  Railway  Service  Company;  Car¬ 
bide  &  Carbon  Chemicals  Corporation ; 
Union  Carbide  Company;  Electro  Metal¬ 
lurgical  Company;  and  Haynes  Stellite 
Company,  all  units  of  the  Union  Car¬ 
bide  &  Carbon  Corporation,  announce 
their  change  of  address  from  205  East 
42d  St.,  to  Carbide  &  Carbon  Building. 
30  East  42d  St.,  New  York,  N.  Y. 

R.  W.  Eichenberger,  vice  president  of 
the  Robins  Conveying  Belt  Company, 
has  been  transferred  to  the  New  York 
Office  at  15  Park  Row. 

BULLETINS 

I.euther  Belting.  E.  F.  Houghton  &  Co.. 
240  West  Somerset  St.,  Pliiladolnhia,  P:i. 
The  research  staff  of  the  inanul'actnrer  n- 
ports  on  the  science  of  inipregnatiiiir 
leather,  and  the  illustrated  brochure  is  en¬ 
titled  “Kesearch  Illustrated.”  Pp.  20. 

^lunganese  Steel.  The  American  Man¬ 
ganese  Steel  Division,  Chicago  Heights,  III. 
('atalog  59  illustrates  manganese  steel 
castings  for  equipment  from  many  indus¬ 
tries  exposed  to  impact  and  abrasion.  Pp. 
04. 

Screens.  Robins  Convoying  Belt  Co.,  1.5 
Park  Row,  New  York.  N.  Y.  Bulletin  10.5 
illustrates  and  describes  features  of  tlie 
manufacturer’s  Style  H  and  Style  .T.  Vihrex 
screens.  Pp.  9.  Bulletin  106  Illustrates  and 
describes  equipment  for  car  and  barge 
liaiilage  systems,  and  car  retarders.  Pp.  12. 

Diamond  Drills.  K.  .T.  Longyear  Co., 
Minneapolis,  Minn.  Bulletin  .50  describes 
tbe  Longyear  .limior  Struitliiie  diamond- 
core  drill,  powered  liy  air,  gasoline,  or 
eleetric  motor.  Pp.  4. 

Fliie-liriiidiiig  Mill.  StepIiens-.\dumsoii 
•Mfg.  Co.,  Aurora,  Ill.  Catalog  0:t9  de¬ 
scribes  and  illustrates  features  of  tbe 
•Moseley  mill,  said  to  pulwrize  dry  mate¬ 
rials  to  any  desired  size  from  10  to  32.5 
mesh.  Pp.  12. 

Pillow  Blocks.  Catalog  739  describes 
the  manufacturer’s  Seal  Master  ball-bearing 
pillow  block.  Pp.  4. 


NITROSE 

the  time  proved  corrosion 
>  resisting  coating  for  metal  ^ 

^  surfaces.  Gives  longer,  ^ 
more  complete  protection 
at  substantial  savings  in 
preparatory  and  applica¬ 
tion  costs.  Our  representa-  j 
tive  will  be  glad  to  make 
estimates  and  recommen- 
L  dations.  i 


THE  NITROSE  COMPANY,  INC. 


PEORIA,  ILL,  U.S.A. 
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Cruttherti.  Smith  Engiiieerinji  Works, 
Milwaukee,  Wis.  Biilletiu  2C:{Ii  describes 
and  illustrates  the  company’s  (lyrasphere 
for  use  in  secondary  crushing  practice. 
Specification  tables  are  included.  Pp.  15. 

Jar  Mills.  The  U.  S.  Stoneware  Co.,  60 
East  42d  St.,  New  York.  N.  Y.  Bulletin 
250  describes  and  illustrates  various  sized 
roller-type  jar  mills  for  pulverizing  in 
commercial  and  laboratory  use.  Pp.  4. 

Equipment  for  Electric  .Mine  Haulage. 
22  is  a  stiff-cover  book,  handsomely  Illus¬ 
trated,  that  contains  a  full  description  of 
Ohio  Brass  Co.,  Manslield,  Ohio.  Catalog 
the  manufacturer’s  products  for  use  in 
electric  mine  haulage.  Some  of  the  prod¬ 
ucts  covered  are  insulators,  feeder  and 
trolley  materials,  catenary  materials,  con¬ 
trol  devices,  locomotive  headlights,  rail 
bonds,  third-rail  insulators,  and  automatic 
couplers.  Useful  tables  are  Included.  Pp. 
160. 

Jaw  Crusher.  Hassell  Engineering  Co., 
Colorado  Springs,  Colo.  Bulletin  CR-13U 
describes  and  illustrates  four  sizes  of  jaw 
crusher,  largest  being  0x16  in.  Cone-Head 
Ball  Mills.  Bulletin  B  130  specifies  dimen¬ 
sions  of  the  manufacturer’s  various  sizes  ot 
cone-head  bail  mills. 

Filters.  Morse  Bros.  Ma<-liinery  Co.,  P.  O. 
Bor  1708,  Denver,  Colo.  Bulletin  910  de¬ 
scribes  and  Illustrates  tlie  manufacturer’s 
drum  and  disk  type  of  continuous  vacuum 
filters.  Pp.  8. 

Ultra-violet  Sun  Lamps.  Ilanovia  Chemi¬ 
cal  &  Mfg.  Co.,  Newark,  N.  J.  Folder 
illustrates  installation  of  sun  lamps  for 
group  irradiation  at  mines,  schools  and 
hospitals.  Pp.  6. 

Power  Transmission.  Morse  Chain  Co., 
Ithaca,  N.  Y.  Bulletin  75  contains  illustra¬ 
tion  design  data,  capacity  curves,  and 
sprocket  information  and  describes  features 
of  self-lubrieating  links.  Pp.  12. 

Portable  Compressor.  Chicago  Pneumatic 
Tool  Co.,  6  East  44th  St.,  New  York, 
N.  Y.  Bulletin  702  describes  and  illustrates 
the  manufacturer’s  700-(  u.  ft.  portable  die¬ 
sel-driven  compressor.  Pp.  7. 

Drifters.  Wortliingiou  I’unip  &  Machin¬ 
ery  Co.,  Harrison.  N.  .T.  Bulletin  H-1200- 
B-25  describes  and  illustrates  three  heavy- 
duty  drifters  of  screw  feed,  air  motor  feed, 
and  pneumatic  feed  types  by  the  manu¬ 
facturers.  Pp.  6. 

Metal-Inclosed  Switeligeur.  General  Elec¬ 
tric  Co.,  Schenectady.  N.  Y.  GEA-2590A 
describes  and  illustrates  metal-inclosed 
switchgear;  pp.  16.  Low-Speed  Synchro¬ 
nous  Motors.  GEA-137-D  folder  illustrates 
Type  TS  low-si>ced  synclironoiis  motors; 
pp.  4.  Low-Speed  8ynehr«»nou8  Generators. 
GEA-1960A.  illustrates  Type  AT  Band 
ATI;  pp.  4.  Magnetic  Starter.  GEA-2064A 
describes  and  profusely  illustrates  features 
of  the  new  D-51  starter;  pp.  6.  Oil  Blast 
Circuit  Breakers.  (iE.\-‘24‘26B  describes  the 
type  Flo  oil  blast  circuit  breakers  with 
sliver  to  silver  contacts;  pp.  8.  Industrial 
Locomotives.  GEA-3071A  Bulletin  contains 
blueprint  specifications  of  23-,  35-,  and  43- 
ton  capacity  diesel-electric  industrial  loco¬ 
motives  ;  pp.  7. 

Wire  and  Filler  Cloth.  Metal  Wire  Cloth 
Co.,  Inc.,  Bronx  Borough,  New  York.  N.  Y. 
The  loose-leaf  bulletin  is  a  comprehensive 
treatise  on  the  use  of  wire  and  filter  cloths, 
containing  much  data  on  filter  cloths  and 
various  types  of  wire  cloth.  One  page  is 
devoted  to  flow  rates,  and  an  index  of 
permeability  is  given.  Pp.  47. 

Printing  Foil.  Ozalid  Corporation.  354 
Fourth  Ave.,  New  York,  N.  Y.  Form  OZ 
171  describes  and  illustrates  a  new  light- 
sensitive  transparent  foil  for  reproducing 
tracings.  Pp.  4. 

Maintenance  of  Metal  Surfaces.  New  Jer¬ 
sey  Zinc  Co.,  160  Front  St.,  New  York, 
N.  Y.  The  illustrated  booklet  describes  the 
uses  of  zinc-dust  paints  and  is  a  complete 
treatise  of  this  type  of  rust-lnhibitlvc 
paint.  Pp.  36. 

Agitating  and  Mixing  Equipment.  Pat¬ 
terson  Foundry  &  Machine  Co.,  East  Liver¬ 
pool,  Ohio.  Catalog  395  is  a  complete 
illustrated  book  of  the  manufacturer’s  agi¬ 
tators  and  mixers  for  the  process  indus¬ 
tries.  Pp.  95. 

Stainless  Electrodes.  The  McKay  Co., 
Pittsburgli,  Pa.  Small  booklet  describes 
features  of  welding  electrodes  for  stainless 
steels.  Pp.  16. 

Pumps.  Pomona  Pump  Co.,  206  East 
Commercial  St.,  Pomona,  Calif.  “Pump 
Handbook’’  is  an  attractively  printed, 
loose-bound,  138-page  reference  book  on 
the  company’s  complete  line  of  deep-well 
and  low-lift  pumps,  showing  practical  pump 
applications  for  almost  every  class  of 
pumping  problem  and  discussing  the  engi¬ 
neering  principles  underlying  the  design 
and  operation  of  these  pumps.  It  presents 
a  summation  of  findings,  developments,  and 


Saubfu^iu 

.  .  .  IN  HANDLING  MATERIALS 


k  LINING  men  and  excavating  engineers  all 
I V 1  oygp  world  have  proved  the  economy 
of  Sauerman  Drag  Scrapers,  Slackline  Cable- 
ways,  and  Tower  Excavators  on  long  haul  work  of 
every  description,  including  open  pit  mining, 
river  dredging,  rehandling,  tailings,  ore  and  coal 
storage,  building  earth  dams,  cleaning  settling 
ponds,  etc. 

It  is  easy  to  see  why  a  Sauerman  machine 
handles  materials  on  long  hauls  at  a  lower  cost 
than  can  be  attained  by  any  other  method  of 
handling.  A  Sauerman  machine  spans  the  pit, 
pond,  bank  or  storage  pile  and  digs,  conveys 
and  dumps  in  a  continuous  cycle  of  operation, 
under  complete  control  of  one  operator. 

Sauerman  catalog  will  be  mailed 

anywhere  in  the  world  on  request. 

SAUERMAN  BROS.,  Inc.,  484  S.  Clinton  St.,  Chicago 


SAUERMAN  LONG  RANGE  MACHINES 


Scraper  Convey*  Blasted  Rock 
to  Crusher 


Cableway  Digs  Gravel  100  ft. 
Under  Water 


YOUR 

METAL QUARRY 
CATALOGS 

Contain  the  names  and  ad¬ 
dresses  of  every  manufacturer 
whose  products  are  of  major 
importance  in  metal  and  non- 
metallic  mining. 

Contain  the  up-to-date  catalog 
data  and  advertisements  of  136 
of  these  manufacturers. 

Contain  54  pages  of  condensed 
engineering  tables  pertinent  to 
the  products  indexed. 

For  16  years  the  standard  buy¬ 
ers’  guide  for  the  men  who 
specify  and  buy  at  the  mines. 

McGraw-Hill  Publishing  Co.,  Inc. 

Catalog-Directory  Division 
330  West  42  St..  New  York.  N.  Y. 


WILLIAMSON  MILLS 


“It’s  the  Shape  ef  the  Drea" 


that  prevents  slippage  and  reduces  cost. 
Over  20%  saving  in  grinding  cost  is 
shown  by  performance  records.  William¬ 
son  mills  are  recognized  the  world  over 
for  their  low  cost  operation  and  high 
grinding  efficiency.  This  saving  is  due 
to  increased  ball  action  —  low  drum 
speed — prevention  ef  losses  censed 
by  slippage — sturdy,  reliable  construc¬ 
tion. 

Standard  sizes  S’A'  to  lO’/l'  diameter, 
with  grate  or  overflow  discharge. 

SEND  for  particulars  and  let  our  many 
years'  experience  help  you  with  your 
grinding  problems. 

"It's  the  shape  of  the  drum  that  does  it" 


WIUIAMSON  COMPANY 

582  Market  St  Son  Francisco.  Calif. 
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PAN-AMERICAN 

JIGS 

Now  standard  equipment 
on  10  out  of  11  Jig-Eqnipped 
BUCKET-LINE  DBEDGES 
in  the  United  States 


The  reasons  are: 

•  Low  operating  cost  (less  than 
$.0006  per  yard  dredged). 

•  Ease  of  operation. 

•  Substantial  savings  on  riffle 
tailings  losses  (which  often  pay 
for  the  jigs  in  a  short  time). 

•  Trouble-free,  reliable  per¬ 
formance. 

Other  Pan-American  Jigs  on 
dredges  in  New  Guinea,  Co¬ 
lombia,  F.M.S.  and  the  African 
Gold  Coast  have  produced 
record  savings  for  several  years. 

Large  Placer  Jigs  for  roughers. 
Small  Pulsator  Jigs  for  cleaners, 
or  for  roughers  on  small  oper¬ 
ations. 

Write  for  Bulletins  PLE  and  PJE 


j  This  dredge  uses  Pan-American  Jigs 


PAN-AMERICAN 
ENGINEERING  CO. 

820  ParkerSt, Berkeley, Calif..U.S.A. 

Design,  Metallurgical  Testing  and 
Field  Consulting  Service;  Manufac¬ 
turers  of  Mill  and  Placer  Recovery 
Equipment. 


available  data  pertinent  to  the  use  of 
turbine-type  pumps.  A  complete  hydraulic 
engineering  section  of  charts,  tables, 
formulas,  and  other  useful  pumping  data 
is  included  in  the  text. 

Blasting.  Atlas  Powder  Co.,  Wilmington, 
Del.  Leaflet  entitled  “Ways  and  Means  to 
Greater  Safety’’  contains  suggestions  on 
priming  wire  connections  and  blasting- 
machine  operation.  Pp.  6. 

Threading  Tools.  Oster  Manufacturing 
Co.,  Cleveland,  Ohio.  Catalog  39A  describes 
and  illustrates  the  manufacturer’s  thread¬ 
ing  tools  and  new  machines.  Time  studies, 
threading  speeds,  and  otlier  data  are  also 
given.  Pp.  32. 

Storage  Batteries.  Electric  Storage  Bat¬ 
tery  Co..  Ailegheny  Ave.  and  l!)th  St., 
Philadelphia,  Pa.  Section  MP-1  gives  il¬ 
lustrations  and  complete  data  on  operating 
characteristics,  capacities,  sizes,  and  general 
description  of  Exide  Ironclad  Batteries. 
Pp.  20. 

Water  Treatment.  L.  A.  Salomon  &  Bro., 
216  Pearl  St.,  New  York,  N.  Y.  This 
booklet  is  of  interest  to  those  seeking  data 
on  taste  and  odor  control  in  water  purili- 
cation.  Pp.  50. 

Graphic  Instruments.  Roller-Smith  Co., 
Bethlehem,  Pa.  Catalog  830  describes 
graphic  voltmeter  for  a.c.  and  d.c. ;  pp.  9. 
Oil  Circuit  Breakers.  Catalog  0-e  describes 
features  of  the  “Turblator”  oil  circuit 
breaker;  pp.  4. 

Ash  Handling  System.  Allen-Sherman- 
Hoff  Co.,  225  South  15th  St.,  Philadelphia, 
Pa.  Catalog  639Q  illustrates  and  describes 
the  Hydroget  system  that  provides  for  the 
continuous  storage  of  ashes  for  a  long 
period  and  their  periodic  removal  in  a 
short  time.  Pp.  35. 

Motor  Pump.  Ingersoll-Rand  Co.,  Phil- 
lipsburg,  N.  J.  Folder  1917  describes  and 
illustrates  a  motor  pump  for  general  service 
in  sizes  delivery  5  to  1,000  g.p.m.  and  heads 
up  to  500  ft;  pp.  4.  Kock-Drill  Catalog. 
Form  4301  describes  and  iliustrates  the 
manufacturer’s  complete  line  of  rock  drills 
and  associated  equipment.  A  brief  and 
interesting  history  of  rock-drill  develop¬ 
ment  is  also  presented.  Pp.  88. 

Grinding  Mills.  Traylor  Engineering  & 
Mfg.  Co.,  Ailentown,  Pa.  Bulletin  2103 
describes  and  iiliistrates  the  manufacturer’s 
complete  line  of  grinding  iniiis.  Pp.  29. 


Pulling  and  Pushing  Tools.  Templeton, 
Kenly  &  Co.,  1020  South  Central  Ave., 
Chicago,  Ill.  Bulletin  P.  &  P.  40  illustrates 
uses  of  the  manufacturer’s  Util-a-Tool  unit 
for  wheel  pulling  Jobs  and  other  uses. 
Pp.  4. 

Hydromotor  Jig.  Southwestern  Eugineer- 
ing  Co.,  4800  Santa  Fe  Ave.,  Los  Angeles, 
Calif.  Bulletin  1300  describes  and  illus¬ 
trates  features  of  a  new  jig  for  use  in 
ore  treatment.  Pp.  4. 

Welding  Machine,  llaruischfeger  Corp., 
4400  West  National  Ave.,  Milwaukee,  Wis. 
Bulletin  W-26  illustrates  and  describes  the 
manufacturer’s  new  200-ainpere  multi-arc 
welding  service. 

Mining  Equipment.  Sundfelt  E<|uipmenJ 
Co..  3315  First  Ave..  South,  Seattle,  Wash. 
Bulletin  10  describes  l)all  mills,  jaw 
crushers,  amalgamating  equipment,  and 
other  mining  and  milling  equipment.  Pp.  4. 

Kivet  Heating  Forges.  Ilauck  Manufac¬ 
turing  Co.,  Brooklyn,  N.  Y.  Bulletin  No. 
.352  describes  the  oil  and  gasoline  forges 
for  rivet  heating.  Pp.  2. 

Special  Steels  for  Valves,  lladfields.  Ltd. 
Bulletin  1356  describes  features  of  special 
steels  for  internal-combustion  engine  valves; 
pp.  4.  Bulletin  423  describes  the  manu¬ 
facturer’s  stainless  steel  and  iron  products 
for  industrial  use ;  pp.  16.  Pulling  Jack. 
Bulletin  426  describes  and  illustrates  the 
Ilecla  pulling  jack;  pp.  4. 

Revolving  Joints.  Barco  Mfg.  Co.,  1801- 
1805  Winnemac  Ave.,  Chicago,  Ill.  Catalog 
291  illustrates  and  describes  revolving 
joints  used  to  suppl.v  steam,  gas,  or  other 
fluids  from  a  fixed  supply  pipe  to  a 
rotating  drum  without  leakage.  Pp.  4. 

Air  Circuit  Breaker.  General  Electric 
Co.,  Schenectady,  N.  Y.  GP'A-2997A  de¬ 
scribes  air  circuit  breakers  for  protection 
of  resistance  welding  machine  up  to  6(HI 
volts  a.c. ,  pp.  8.  Arc  Welder.  GEA-3081B 
describes  a  new  150-amp.  size  direct-cur¬ 
rent  arc  welder ;  pp.  4.  Differential  Relays. 
GEA-325:i  illustrates  and  describes  the 
manufacturer’s  Type  LJD  single-  and 
triple-pole  percentage  differential  relays ; 
pp.  10.  Automatic  Arc  Welding.  GEA- 
3042A  tells  about  the  new  thyratron-con- 
troller  automatic  arc  welding  process  for 
use  with  bare  or  lightly  coated  electrodes; 
pp.  15. 
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THE  DETAILS 
ARE  IN  THE 
1939  METAL 
QUARRY 
CATALOGS 


Engineering  and  Mining  Journal  creates  recognition  for  the 
product,  or  material.  Metal  Quarry  Catalogs  supplies  the 
details  and  specifications  when  you  are  ready  to  buy. 

Turn  to  Metal  Quarry  Catalogs  when  you  are  in  the  market 
for  any  equipment  used  in  the  metal  and  non-metallic  mining 
industries.  It  can  save  you  time  and  money. 

McGRAW-HILL  PUBLISHING  CO..  INC. 

Catalog  &  Directory  Division 

330  West  42nd  Street  New  York,  N.  Y. 
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